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DEPARTMENT  OF  LABOR 

Occupational  Safety  and  Health 
Administration 

[29CFRPart  1910] 

[Docket  No.  H-006] 

OCCUPATIONAL  EXPOSURE  TO 
BERYLLIUM 

Notice  of  Proposed  Rulemaking 

Pursuant  to  sections  6(b>  and  8(c)  of 
the  Occupational  Safety  and  Health  Act 
of  1970  (“the  Act”)  (84  Stat.  1598,  1599; 

29  U.S.C.  655,  657) ,  and  Title  29,  Code  of 
Federal  Regulations  (CFR),  Part  1911, 
it  is  proposed  to  amend  Part  1910  of 
29  CFR  by  deleting  the  present  standard 
for  beryUixun  and  beryllium  compounds 
contained  in  S  1910.1000,  Table  Z-2,  and 
by  adding  a  new  occupational  safety 
and  health  standard  for  exposure  to 
beryllium  as  9  1910.1026.  This  standard 
would  apply  to  all  employments  in  all 
industries  covered  by  the  Act,  including 
“general  industry,”  construction,  and 
maritime.  In  addition,  pursuant  to  sec¬ 
tion  4(b)  (2)  of  the  Act  (84  Stat.  1592, 

29  U.S.C.  653) ,  if  the  new  standard,  when 
prom^gated,  is  determined  to  be  more 
effective  than  corresponding  standards 
now  applicaUe  to  the  maritime  and  cem- 
struction  iadustries  contained  in  Sub¬ 
part  B  of  Part  1910,  Parts  1915,  1916, 
1917,  1918,  and  1926  of  29  CFR,  the  new 
beryllium  standard  will  supersede  the 
corresponding  maritime  and  construc¬ 
tion  standards  for  exposure  to  beryllium. 
Appropriate  conforming  amendments 
will  be  made  in  Subpart  B  of  Part  1910, 
and  amendments  to  delete  the  super¬ 
seded  standards  will  be  made  in  29  CFR 
1926.55  and  in  similar  sections  of  Parts 
1915-1918. 

The  accompanying  document  is  a  pro¬ 
posed  standard  issued  pursuant  to  sec¬ 
tions  6(b)  and  8(c)  of  the  Act.  The 
agency  requests  the  submission  of  writ¬ 
ten  comments,  data,  and  arguments  from 
interested  persons  on  a  variety  of  issues 
addressed  or  implicit  in  the  proposal. 
In  addition  to  filing  written  comfnents, 
interested  persons  may  also  file  written 
objections  to  the  proposal  and  request  an 
informal  hearing  on  the  proposal  and 
attendant  issues. 

The  proposed  new  standard  reduces 
the  current  permissible  emfritoyee  expo¬ 
sure  for  an  8-hour  time-wei^ted  aver¬ 
age  concentration,  based  on  a  40-hour 
work  week,  to  1.0  microgram  of  beryllium 
per  cubic  meter  of  air  (1.0  Mg/m’),  sets 
a  5  microgram  per  cubic  meter  of  air 
(5  Mg/m')  ceiling  limit  for  exposures  to 
airborne  concentrations  of  beryllium, 
eliminates  the  peak  concentration  level 
and  proposes  a  dermal  exposure  limit. 

The  proposal  also  provides  for  regu¬ 
lated  areas,  employee  exposure  measure¬ 
ments,  methods  of  compliance,  personal 
protective  equipment  and  clothing, 
training,  signs  and  labels,  medical  sur¬ 
veillance,  and  recordkeeping. 

The  issues  raised  in  the  proposal  in¬ 
clude,  among  others,  the  following: 

1.  The  selection  of  the  time-weighted 
average  and  ceiling  limits,  and  the  tech¬ 
nological  feasibility  of  compliance  with 


the  pemdsslble  exposure  limit  of  1.0 
ug/m*. 

2.  OSHA’s  regulatory  decision,  based 
largely  on  animal  data,  to  treat  beryl¬ 
lium  as  a  substance  that  poses  a  car¬ 
cinogenic  risk  to  man. 

3.  Whether  human  evidence  suggests 
that  berylliiun  exposure  causes  cancer 
in  man. 

4.  The  provisions  for,  among  other 
things,  regulated  areas,  employee  expo¬ 
sure  measurements,  compliance  proce¬ 
dures,  medical  surveillance,  protective 
equipment  and  clothing,  hygiene  facil¬ 
ities,  and  recordkeeping. 

5.  The  appropriateness  of  the  record¬ 
keeping  and  similar  requirements  as  ap¬ 
plied  to  small  employers  and  those  with 
transient  workforces. 

6.  The  determination  as  to  what  em¬ 
ployment  protection  can  or  should  be 
afforded  workers  who  are  removed  from 
their  present  jobs  as  a  result  of  the 
medical  surveillance  program. 

7.  The  environmental  and  inflation¬ 
ary  impacts  of  the  proposal. 

8.  The  determination  of  the  appro¬ 
priate  sampling  method  to  be  used  for 
determining  compliance. 

I.  Background 

A.  Getter aL  Beryllium,  an  extremely 
light  metal.  Is  widely  distributed  geo¬ 
graphically.’’  “  Because  of  its  many 
imique  properties,  such  as  high  strength- 
to-weight  ratio,  resistance  to  corrosion, 
and  extreme  hardness  coupled  with  duc¬ 
tility,  it  has  come  to  be  used  extensively 
in  industry,  especially  as  an  alloy.  Be¬ 
ryllium  and  its  compounds  are  suit^  for 
a  wide  variety  of  uses,  including  among 
others,  the  manufacture  of  ceramic 
parts,  household  appliances  electric  cir¬ 
cuitry,  electrical  measuring  instruments, 
thermal  coatings,  s«ritch-gear  and  weld¬ 
ing  apparatus.  It  also  is  used  in  the  aero¬ 
space  and  nuclear  industries  in  the 
maniifacture  of  inertial  guidance  sys¬ 
tems,  rocket  motor  parts  and  fuels,  air¬ 
craft  brake  systems,  gyroscopes,  heat 
shields,  and  moderator  reflectors.’  ” 

Exposures  to  dusts  and  fumes  contain¬ 
ing  beryllium  may  occur  in  both  large 
scale  processing  plants  and  in  small 
plants  which  perform  operations  sucdi 
as  melting,  casting,  grinding,  drilling  and 
machining.’  However,  exposures  are  not 
limited  to  industrial  operations  con¬ 
cerned  with  the  production  and  manu¬ 
facture  of  beryllium  products. 

Poor  industrial  housekeeping,  main¬ 
tenance,  and  clean  up  operations  in 
plants  where  berylliiun  products  are 
manufactured  or  used  may  expose  em¬ 
ployees  handling  beryllium  as  well  as 
disperse  it  into  other  employee  work 
arects.  Also  maintenance  of  processing 
equipment  containing  beryllium  may  be 
a  source  of  employee  exposure,,  especially 
if  operations  such  as  welding,  burning, 
or  cutting '  are  involved. 

The  first  major  use  of  beryllium  in  the 
United  States  was  in  the  production  of 
fluorescent  and  neon  lamp  tubes.  How¬ 
ever,  after  the  discovery  of  an  epidemic 


Note:  Notes  and  references  contained  In 
•part  Vn  of  the  Introductory  material. 


of  berylliiun  disease  among  workers  in 
this  industry,  use  of  beryllium  phosphors 
for  these  products  was  completely  dis¬ 
continued  by  the  early  1950’s.* 

Domestic  production  of  beryl,  the  prin¬ 
cipal  beryllium-containing  ore  of  com¬ 
mercial  importance,  was  approximately 
500  tons  In  1950.  Domestic  production 
has  remained  relatively  constant  as  con¬ 
trasted  with  domestic  consumption 
which,  in  1969,  reached  8,500  tons  and  is 
expect  to  reach  20,000  tons  by  the  year 
2000.  A  survey  conducted  by  the  United 
States  Public  Health  Service  in  1970  es¬ 
timated  that  30,000  persons  in  the  work 
force  could  have  potential  exposure  to 
dust  or  fumes  containing  beryllium.’ 

B.  kistory  of  Regulation.  Although  the 
incidence  of  occupational  disease  asso¬ 
ciated  with  berylliiun  use  has  been  rec¬ 
ognized  since  the  early  1940’s,  evidence 
regarding  the  cause  and  effect  relation¬ 
ships  between  beryllium  and  disease  de¬ 
veloped  slowly.  One  reason  for  the  lack 
of  data  <m  the  subject  was  the  unavail¬ 
ability  of  sensitive  analytical  methods 
for  measuring  trace  amounts  of  beryl¬ 
lium.  However,  as  it  was  known  that  the 
incidence  of  beryllium  related  disease 
was  increasing,  a  meeting  was  held  in 
Saranac  Lake,  New  York  in  1947  to  re¬ 
view  the  entire  beryllium  problem.* 

The  Information  gained  from  this  6th 
Saranac  Symposium,  coupled  with  re¬ 
search  and  recommendations  of  Eisen- 
bud  and  his  co-workers,“  published  in 
1948^  and  1949,  provided  the  basis  for  the 
United  States  Atomic  Energy  Commis¬ 
sion  Control  Requirements,  established 
in  1949.  Based  on  his  own  investigations, . 
Eisenbud  recommended  a  maximum  per¬ 
missible  peak  exposure  limit  of  25  Mg/m* 
for  control  of  acmle  beryllium  disease.’’ 

Attempts  by  Eisenbud  to  establish  a 
level  for  control  of  chronic  exposure  to 
beryllium  for  the  AEC  proved  more  diffi¬ 
cult.  Eisoibud  commented  in  1961  that 
“There  was  not  then,  nor  is  there  today, 
any  substantial  body  of  environmental 
information  that  could  be  correlated 
with  clinical  reports  of  occupational 
berylliosis,  and  such  data  as  do  exist  are 
puzzling.”  Lacking  empirical  data  for 
establishment  of  a  limit  for  chronic  ex¬ 
posure,  Eisenbud  and  Machle  arrived  at 
a  figure  of  2.0  MS/m*.  based  on  informa¬ 
tion  on  animals  and  man  gained  from 
the  Saranac  Symposiiun,  and  by  analogy 
with  industrial  air  limits  for  such  toxic 
heavy  metals  as  mercury,  cadmium  and 
thAllium.’* 

In  1949,  on  the  recommendation  of  an 
ad  hoc  ocMmnittee,  the  AEC  adopted 
Eisenbud’s  limits  for  exposure  to  b^l- 
lium  in  the  workplace  and  added  require¬ 
ments  for  air  levels  in  neighborhoods  in 
the  vicinity  of  plants  handling  beryllium 
compounds.  In  summary,  the  AEC  levels 
permitted  a  daily  average  concentration 
of  2.0  nE/m*  with  the  provision  that  no 
person  be  exposed  to  beryllium  in  excess 
of  25  MS/in'-  These  exposure  limits  were 
adopts  by  all  AEC  installations 
handling  beryllium,  and  were  binding  on 
all  ABC  contractors  involved  in  the 
handling  of  beryllium. 

In  1959,  the  American  Conference  of 
Governmental  Industrial  Hygienists  also 
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adopted  an  eight-hour  time-weighted 
average  limit  of  2.0  lUs  level 

has  not  been  changed  since  then.” 

In  1956,  The  American  Industrial  Hy¬ 
giene  Association  published  a  Hygienic 
Guide  in  which  it  also  recommended  the 
AEG  exposure  levels.”  In  1969,  however, 
the  World  Health  Organization,  in  a 
joint  statement  with  the  International 
Labor  Organization,”  recommended  a 
permissible  level  for  beryllium  and  its 
compounds  as  1.0  to  2.0  /ug/m*. 

The  present  Occupational  Safety  and 
Health  Administration  (OSHA)  stand¬ 
ard  for  beryllium,  fotmd  in  29  CFR 
1910.1000,  Table  2^2,  was  adopted  from 
the  American  National  Standards  In¬ 
stitute’s  (ANSI)  Z37.29-1970  standard, 
“Acceptable  Concentrations  of  Berylli¬ 
um  and  Beryllium  Compoimds.”  The 
present  OSHA  standard  prescribes  an  8- 
hour  time-weighted  average  of  2.0  ug/m* 
with  a  ceiling  concentration  of  5.0  ug/ 
m*.  In  addition,  the  present  standard 
allows  a  peak  concent^tion  above  the 
acceptable  ceiling  concentration  for  an 
8  hour  shift  of  25  ug/m*,  for  a  maximum 
d\u*ation  of  30  minutes. 

n.  Occupational  Health  Implications 
or  Beryllium 

Toxic  effects  of  beryllium  and  its  com¬ 
pounds  on  humans  occur  in  both  acute 
and  chronic  forms.  Tepper,  Hardy  and 
Chamberlin  *  characterized  acute  beryl¬ 
lium  diseases  as  “those  beryllium- 
induced  disease  patterns  of  less  than  one 
year’s  natural  duration.’’  The  same  au¬ 
thors  described  chronic  beryllium  disease 
as  a  pattern  of  more  than  1  year’s  du¬ 
ration.  In  addition,  it  has  been  suggested 
that  beryllium  may  be  involved  in  the 
production  of  cancer. 

A.  Acute  effects.  Acute  effects  on  the 
skin  and  eye  area  include  contact  derma¬ 
titis,  beryllium  ulcers  and  various  ocular 
effects.  Abscesses  and  ulcerations  occur 
as  a  result  of  crystal  Implantation  of 
soluble  or  Insoluble  beryllium  materials 
in  cutaneous  areas  previously  injured 
as  a  result  of  cuts  or  abrasions.  Ocular 
effects  may  occur  either  as  a  result  of 
a  “splash  bum’’  which  causes  inflamma¬ 
tion  of  the  conjunctiva,  or  in  association 
with  contact  dermatitis.*  Beryllium 
splashes  may  also  result  in  comeal 
bums.^ 

Beryllium-induced  acute  respiratory 
effects  range  from  a  mild  inflammation 
of  the  nasal  mucous  membranes  and 
phaiTnx.  to  tracheobnmchlal  involve¬ 
ment  and  severe  chemical  pneumonitis. 
Recovery  is  generally  rapid,  ranging  from 
1  to  6  wedcs  for  mild  cases.  However,  re¬ 
covery  from  acute  pneumonitis  may  be 
prolonged  and  severe  cases  may  become 
fataL*** 

B.  Chronic  Beryllium  Disease  iBeryl- 
liosis).  The  clinical  nature  of  chnmic 
beryllium  disease  differs  from  the  acute 
In  that  the  former  Is  often  separated  by 
a  period  of  years  from  the  time  of  Pal¬ 
lium  exposure.  A  number  (ff  case  his¬ 
tories  have  revealed  a  delay  ranging  fTmn 
5-10  years  between  the  last  beryllium 
exposure  and  the  ai^)eanmoe  ot  detect¬ 


able  evidence  disease,  and  in  some 
cases  a  delay  of  20  years  or  more.*  *  Fur¬ 
ther.  chronic  illness  Is  characterized  as 
being  a  systemic  disease,  prolong^  in 
duration  and  commonly  progressive  in 
severity  despite  cessation  of  exposure.* 
Chronic  beryllium  disease  results  from 
Inhalation  of  beryllium  particulates.  Its 
most  familiar  symptom  is  pneumonitis, 
with  its  accompanying  cough,  chest 
pain  and  general  weakness.*  Pulmonary 
dysfunction  and  systemic  effects,  such  as 
heart  enlargement,  leading  to  cardiac 
ffdlure;  enlargements  of  the  liver  and 
spleen;  cyanosis;  and  the  appearance 
of  kidney  stones  also  characterize  the 
chronic  illness.* 

The  Berylliuin  Case  Registry  was  in¬ 
stituted  in  1952  at  the  Massachusetts 
General  Hospital  to  provide  a  central 
source  of  Information  for  cases  of  diag¬ 
nosed  acute  and  chronic  beryllium  dis¬ 
ease.*  By  1974,  853  cases  of  the  disease 
were  on  record  at  the  Registry.** 

Annually  reported  Registry  cases  de¬ 
creased  considerably  following  discon¬ 
tinuance  of  the  use  of  beryllimn  phos¬ 
phors  by  the  fluorescent  lamp  indus¬ 
try.*’  “  Prior  to  1949,  exposure  levels  had 
been  extremely  high  in  all  facets  of  in¬ 
dustry.  For  example,  a  1946  survey  of  a 
beryllium  plant  by  Laskin,  Turner  and 
Stocklnger  *  indicated  ba^dlium  dust 
concentrations  of  110  to  533  /le/m*  diu:- 
Ing  the  beryllium  furnace  coke  removal 
operatlcm.  Also,  Zielinski  *  reported  levels 
of  11,330  to  43,300  fig/m*  in  a  beryllium 
alloy  plant. 

After  1949,  however,  environmental 
exposure  levels  were  markedly  re- 
duced.“’  “•  **  Breslin  and  Harris  “  stated 
in  a  1958  report  that  beryllium  air  con¬ 
centrations  in  one  Ohio  extraction  plant 
operated  by  the  AEC  were  recorded  at 
2.0  Mg/m*  or  less  during  most  of  a  seven 
year  period.  Surveys  by  Breslin  and 
Harris”  and  by  Mitchell  and  Hyatt” 
reported  concentrations  of  0.1  ftg/m*  or 
less  for  sites  such  as  beryllium  fabrica¬ 
tion  and  machine  shops. 

Despite  these  great  reductions  in 
beryllium  exposiure  levels,  an  average 
of  10-12  new  cases  of  beryllium  disease 
have  consistently  been'  added  to  the 
Registry  each  year  since  1962.*  ”  It  has 
been  suggested  that  new  cases  continue 
to  emerge  for  two  reasons.  First,  because 
of  the  long  latency  period  between  beryl¬ 
lium  exposure  and  the  development  of 
chronic  beryllium  disease,  new  cases 
ccmtinue  to  be  reported  involving  work¬ 
ers  exposed  before  the  1949  limits  d^ere 
ad(H>ted.  However,  this  does  not  account 
for  all  the  new  cases  added.  A  recent  re¬ 
port  on  the  Registry  Hasan  and  Kaze- 
ml“  of  cases  of  chronic  beryllium  dis¬ 
ease  reported  since  1966  produced  76 
such  new  case  histories.  While  approxi¬ 
mate  40  of  these  cases  involved  work¬ 
ers  with  exposures  before  1949,  It  i^- 
pears  that  at  least  36  were  flrst  exposed 
to  beryUium  subsequent  to  1949.  The  Di¬ 
rector  the  Registry  also  Indicated 
that  the  incidence  of  cMiflrmed  beryl¬ 
lium  disease  is  continuing  even  though 
the  Registry’s  file  may  not  include  all 
cases  ot  the  disease  resulting  fnun  beryl¬ 
lium  exposure. 


Second,  because  beryllium  has  come 
to  be  used  in  many  diverse  types  of  prod¬ 
ucts  and  processes,  it  is  suggested  that 
beryllium  disease  continues  to  occur 
among  the  ^ployee  population  as  a 
result  of  exposures  exceeding  the  per¬ 
missible  limits  due  to  inadequate  engi¬ 
neering  and  work  practice  controls,  en¬ 
gineering  control  failures,  improper  use 
of  respirators  and,  in  some  cases,  lack  of 
awareness  of  the  degree  of  hazard  in¬ 
volved  in  employee  exposure.*’  “ 

Hasan  and  Kazemi  ”  (1974)  found  that 
of  the  36  patients  exposed  to  beryllium 
after  1949,  29  or  81  percent  have  a  his¬ 
tory  of  handling,  grinding  or  marfiintng 
berylliiun  metal  and  alloys  in  the  air¬ 
craft  industry,  electronics  and  the  mtm- 
ufacture  of  nuclear  reactors.  NIOSH,  in 
referring  to  some  of  these  new  cases, 
stated:  “Of  Interest  is  that  recent  cases 
are  occurring  not  cmly  in  smelting  and 
extraction  operations,  but  also  in  alloy 
and  ceramics  (H>erations  where  contami¬ 
nant  control  reportedly  has  been  quite 
successful.” 

C.  Carcinogenic  Effects. — (1)  General 
Considerations:  In  the  case  beryllium, 
we  are  dealing  with  a  substance  that 
poses  a  range  of  health  risks  to  the  work¬ 
ing  population.  These  include  the  threat 
of  cancer,  as  well  as  acute  anrf  chronic 
toxicological  effects.  In  ccmsiderlng  the 
controversial  issue  of  carcinogenicity, 
OSHA  is  relying  upoh  leading  sclentiflc 
principles  and  opinions  believed  to  reflect 
the  research  conclusions  of  Inteinational 
cancer  experts.  In  such  an  Inquiry,  we 
recognize  that  we  are  operating  on  the 
frontiers  of  knowledge.  We  rely  however, 
upon  what  We  believe  to  be  the  best  avail¬ 
able  evidence  and  interpretations  are 
prepared  to  modify  our  views  if  new  evi¬ 
dence  or  future  sclentiflc  advances  show 
we  are  in  error. 

(a)  The  Latency  of  Carcinogenic  Ef^ 
fe'cts.  In  man,  the  latency  period  fw 
chemical  carcinogens  may  well  be  ^  long 
as  20,  30  more  years.  Analogous  pe¬ 
riods  exist  for  test  animaii^  11118  means 
that  the  disease  may  undergo  a  long  de¬ 
velopment  before  a  tumm:  is  actually  de¬ 
tected.  At  that  point,  it  has  reached  a 
stage  where  ronoval  of  the  wmrker  from 
the  workplace  may  be  of  no  avail  and 
where  treatment  may  be  extrmi^  diffi¬ 
cult,  if  not  futUe.  Prudent  policy  would 
therefore  seem  to  indicate  that  every 
reasonable  measure  sho^d  be  taken  to 
eliminate  human  exposure  to 
compounds  as  soon  as  their  carcinogenic 
nature  is  identifled. 

(b)  The  Variability  in  Individual  Sus~ 
ceptibUity  in  Relation  to  the  Concept  of 
a  Threshold.  Cancer  devdopment  may  be 
Influenced  by  such  factors  as  the  differ¬ 
ing  susceptibility  of  various  body  organs. 
Further,  in  animal  studies  it  has  beea 
found  that  individual  variability  in  re¬ 
sponse  to  cahdnogens  is  great,  depending 
upon  such  factors  as  age,  sex  hormonal 
status,  diet,  and  gmetic  factors.  Thus,  it 
may  be  concluded  that  certain  groups  in 
the  working  population,  such  as  those 
already  bicdoglcally  compromised,  may  be 
more  susceptible  than  other  groups. 
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<c)  A  “Threshold”  lAmit.  Because  of 
the  variability  of  indlTidual  response  to 
carcinogens  and  other  factors,  the  con¬ 
cept  of  a  “no  ^ect”  or  “threshold  level” 
may  have  little  real  significance  on  the 
basis  of  existing  knowledge.  While  such 
a  lev^  b^w  which  exposure  to  a  car¬ 
cinogen  does  not  cause  cancer,  may  con¬ 
ceivably  odst  for  any  one  individual, 
other  individuals  in  the  wcHidng  popula¬ 
tion  may  have  cancer  induced  by  doses 
so  low  as  to  be  effectively  lero.  This  is 
not  to  say  that  researchers  will  never 
find  a  threshold  level  for  a  carcinogenic 
substance,  but  it  does  mean  that  the 
threshold  concept  tot  carcinogens  is  at 
present  more  a  matter  of  responsible 
regulatory  policy  than  matter  of  a  pre¬ 
cise,  scientific  determination. 

(d)  Identification  of  Carcinogens.  A 
carcinogenic  ag^t  may  be  Identified 
either  by  experiments  with  laboratory 
animals  expo^  to  an  agent  or  by  prop¬ 
erly  conducted  epidemiological  studies. 
W^e  ^demiological  studies  are  valu¬ 
able  in  general,  the  overwhelming  logical 
and  ethical  considerations  of  not  using 
humans  as  test  subjects  to  determine  the 
cardnogoiic  potential  of  a  c(xnpound 
has  led  to  reliance  upon  animal  testing 
In  the  laboratory.  Moreover,  often  severe 
reliability  problems  exist  which  further 
reduces  the  value  of  such  epidrailological 
studies. 

(i)  Acceptability  of  Animal  Testing. 
The  use  of  animal  test  data  to  aid  in  the 
formulsition  oi  public  policy  has  long 
been  supported  by  commimiiy  and  offi¬ 
cial  ag(mcies  such  as  MI06H,  the  United 
States  Environmoital  Protection  Agency, 
the  National  Canc^  Institute,  the  World 
Health  Organixation,  and  the  National 
Academy  of  Sciences. 

Animal  testing  is  particularly  appro¬ 
priate  with  respect  to  caiu^  because  the 
relatively  short  life  span  of  test  animals 
allows  for  testing  for  the  entire  latency 
period  for  tumor  development  and  be¬ 
cause  of  our  relatively  well-defined  un¬ 
derstanding  the  pathological  develop¬ 
ment  of  tumors  in  mice,  rats,  and  certain 
other  mammalian  species,  kforeover,  this 
reliance  (m  animal  testing  is  supported 
by  the  fact  that,  at  least  at  this  time,  all 
chemical  substances  or  mixtures  that 
have  been  proved  carcinogenic  by  direct 
bbs^atlon  in  man  have  also  been  shoam 
to  be  caccinogenic  in  test  animals,  with 
the  possUde  exception  of  arsenic.  Thus, 
laboratory  animals  provide  a  reliable  and 
acc^ted  means  of  evaluating  the  poten¬ 
tial  carcinogenicity  cff  chemical  agents 
In  man. 

(li)  AnUnml  or  Organ-Spec^icity.  It 
has  been  suggested  that  s<xne  cardno- 
goas  are  animal  or  organ  specific.  How¬ 
ever.  In  a  recent  survey  by  Dr.  Tmnatis 
of  58  chemicals  known  to  produce  liver 
tumors  in  mice.  40  also  induced  tumors 
In  a  variety  of  other  organs  In  the  same 
species.  Further,  Dr.  Tomads  found  that 
chemically  induced  tumors  in  one  species 
need  not  appear  in  the  same  organ  in 
other  species.  Thus,  a  carcinogen  which 
Induces  liver  tumors  in  mice  might,  for 
example,  produce  mammary  cancers  in 
rati  and  hxiq;  tumors  in  men.  However. 


where  the  available  human  epidemiolog¬ 
ical  data  indicate  induction  <rf  cancer 
in  a  specific  organ,  and  where  the  animal 
data  clearly  (temonstrates  the  develop¬ 
ment 'of  cancer  in  the  same  organ  from 
the  same  substance,  the  extrapolation 
from  the  animal  tests  to  man  is  even 
more  compelling  and  justifiable. 

(e)  Cchiclusion.  These  theoretical  con¬ 
cepts  have>a  bearing  on  the  questions  of 
how  beryllium  exposme  should  be  treat¬ 
ed  as  to  man  and  whether  there  is  or 
is  not  a  threshold  level  of  carcinogenic 
effect. 

In  previous  rulemaking  proceedings, 
OSHA  has  considered  these  issues  and 
determined  that  in  file  absence  of  evi¬ 
dence  to  establish  a  safe  level  on  the 
basis  of  present  knowledge,  employee  ex¬ 
posure  must  be  reduced  as  low  as  feasi¬ 
ble  (See  the  preambles  to  the  carcinogen 
standards,  29  CFR  1910.1008-1016  (39 
FR  3758)  and  the  vinyl  chloride  stand¬ 
ard,  29  CFR  1910.1017  (39  FR  35892)). 
See  also  the  preamble  to  the  proposed 
c(^e  oven  standard  (40  FR  32268). 

OSHA  believes  that  in  setting  prudent 
public  policy  as  to  how  to  deal  with  sub¬ 
stances  that  give  positive  results  for  can¬ 
cer  in  test  animals,  recognition  must  be 
given  to  the  fact  that  an  animal  carcino¬ 
gen,  as  a  matter  of  science  or  research, 
may  be  different  from  a  positive  proven 
carcinogen  to  man.  Nevertheless,  we  do 
not  know  that  they  are  different,  and  no 
data  are  available  that  would  so  prove. 

Therefore.  OBBLA  believes  that,  as  to 
any  substance,  a  valid  carcinogenic  re¬ 
action  in  test  animals  must  be  considered 
sufficient,  without  other  circumstances 
unique  to  that  substance,  to  describe  the 
test  compound  as  a  carcinogen  to  the 
test  specie  and  thus  a  potential  carcino¬ 
genic  haxard  to  man. 

We  welcome  all  views  and  comments  on 
these  subjects  as  well  as  the  other  issues 
raised  by  the  proposal. 

(2)  Evidence  of  Beryllium  Carcino¬ 
genicity — (a)  Animal  Studies.  In  the 
course  of  OSHA’s  investigations.  It  was 
found  that  beryllium  compound  have 
been  reported  to  readily  produce  malig¬ 
nant  tumors  in  l^xautory  animals.  For 
example,  beryllium  sulfate  and  beryl  ore 
were  found  to  produce  lung  tumors  in 
rats  following  inhalation.  Beryllium  ox¬ 
ide  and  beryllium  sulfate  produce  lung 
caaeer  in  numkeys  fdllowlng  Intra- 
bronchlal  implantation  or  Inhalatton. 
Zinc  bnrlliiBn  silicate,  beryllium  metal, 
and  beryllium  phosphate  produce  bone 
tumors  m  rabbits  foUowhig  intravenous 
administration.  The  ftdtowing  is  a  sum¬ 
mary  of  seversd  rdevant  studies  of 
beryllium  carcinogenesis  in  animals.  . 

(a)  Pulmonary  Cancer  in  Experi¬ 
mental  Animals  by  Inhalation.  Schepers 
et  oL  (1957)  **  reported  fiie  induction 
of  malignant  pulmonary  neoplasms  in 
rats  exposed  to  an  aerosol  of  beryllium 
sulfate  at  an  average  dose  leveh  of  35 
ng/m*  for  periods  (ff  up  to  six  months, 
and  thereafter  observed  without  treat¬ 
ment  for  iwriods  of  up  to  18  months. 

Reeves  et  al.  (1967)  exposed  75  male 
and  75  female  rats  oonfinuoudy  to  the 
inhalation  ot  beryllium  sutf  ate  aerosol  at 


a  mean  concentration  of  34  Mg/m’  for 
periods  of  up  to  56  weeks.  Sample  ani¬ 
mals  were  killed  at  4-week  Intervals 
during  the  56-week  exposiue  period,  and 
also  after  the  «id  of  treatment  (mtil  the 
82nd  week  of  age.  Frcnn  the  40th  week 
miwards.  Reeves  reported  that  alveolar 
adenocarcinomas  began  to  be  found  and 
tumors  of  this  type  were  seen  in  all  of 
43  rats  killed  after  the  56th  week  of  ex¬ 
posure.  No  lung  tumors  were  reported 
to  have  developed  in  150  unexposed  con¬ 
trol  rats. 

Wagner  et  al.  (1969)  “  exposed  rats, 
monkeys  and  hamsters  for  6  hours  per 
day,  5  days  per  week  to  an  atmosphere 
containing  15  mg/m*  of  bertrandite  or 
beryl  ore  dust.  The  atmosiffieric  concen¬ 
trations  in  terms  of  beryllium  (Be)  were 
210  |Hg/m*  and  620  MS/m*.  respectively. 
After  17  months,  18  out  the  19  rats 
exposed  to  beryl  ore  at  levels  of  620 
Mg  Be/m  *  had  developed  pulmonary 
tumors  of  various  types.  Lung  changes, 
including  granulomatous  lesions,  but  no 
tumors,  were  seen  in  rats  exposed  to 
bertrandite  dust  Monkeys  and  ham¬ 
sters  did  not  exhibit  pre-neoplastic  or 
neoplastic  lesions  as  a  result  of  exposure 
to  either  ore. 

Schepers  (1964)*  found  a  3-mm  diame¬ 
ter  neoplasm  in  a  female  monkey  of  the 
Macacus  mulatta  species  that  died  82 
days  after  the  last  of  10  daily  exposures 
(6  hours  per  day)  to  an  aerosol  of  beryl¬ 
lium  phosphate  (BeHPOi)  at  a  concen¬ 
tration  of  10,556  Mg  per  cul^  meter.  The 
monkey  was  one  of  20  f  ^ales  of  the  same 
species  exposed  variously  to  beryllium 
sulfate,  b^Uium  fluoride  or  beryllium 
phosphate.  Most  of  the  monkeys  died  or 
were  killed  early  in  the  experiment. 
CThemical  pneumonitis  was  a  common 
cause  of  death.  The  author  could  not  rule 
out  the  possibility  that  file  tumor  was 
spontaneous  in  origin. 

In  1966,  Btokinger  et  aL  r^x>rted  upon 
beryllium  iixluced  pulmonary  canoer  in 
rats  as  found  by  Vorwald  in  various  stud¬ 
ies.  Btokinger  stated  that: 

Primary  pnlmonary  cancer  appeared  as  early 
as  8  months  after  oompletlofn  of  the  Intra¬ 
tracheal  injection  and  after  0  months  of 
InhalatkMi,  7  houirn  dally,  6  days  a  week.  The 
inddenoe  of  tfie  canoer  was  almost  100%  In  a 
large  nundser  rats  that  had  survived  18 
months  of  daily  exposure  to  beryllium  sul¬ 
fate  aerosol,  at  a  concentration  averaging 
either  42  or  21  sg/m  of  charnhw  air.  Sven 
at  the  very  low  conoentratton  ot  3S  ag/m. 
which  incldentaily  approaehee  fiie  maximum 
allowable  oonoentratioa  of  beryllium  for 
human  subjects,  a  substantial  numbw  (13 
of  21)  of  rats  developed  pulmonary  cancer. 
Pulmonary  cancer  bed  never  been  tUscovered 
In  thousands  of  rats  of  many  dfiferent  strains 
that  for  purposes  at  control  bad  Uved  in 
dean  air. 

In  1966,  Vorwald  et  al.’’  gave  each  ef 
the  20  young  Rhesus  monkeys  a  shigle 
Intrabnmchlal  and/or  bronctiomural  im¬ 
plantation  of  pure  beryllium  oxide  (5% 
suspenskm  in  phyriolo^dcal  saline).  They 
exposed  an  addition^  10  numkoys  inter¬ 
mittently,  over  a  proltmged  i>ertod,  to  an 
atmospheric  concentration  of  beryllinm 
sulfate  aerosol  of  85  During  the 

first  8  years  of  the  study,  three  of  the 
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monkesrs  exposed  to  beryllium  oxide  and 
two  of  those  exposed  to  beryllium  stilfate 
developed  pulmonary  cancers. 

(b)  Bone  Cancer  in  Experimental  Ani- 
mais  by  Intravenous  Administration. 
Gardner  and  Heslington  (1946)  were  the 
first  of  many  investigators  to  report  the 
induction  of  osteosarcomas  in  rabbits  fol¬ 
lowing  intravenous  injection  of  zinc 
beryllium  silicate  or  beryllium  oxide. 

All  of  the  7  rabbits  tiiat  survived 
treatment  with  zinc  beryllium  sili¬ 
cate  for  7  months  or  more  developed 
malignant  osteosarcomas,  often  with 
multiple  primary  sites.  The  administra¬ 
tion  of  65  other  different  minerals  in  the 
same  way  to  rabbits  produced  none  of 
the  above  effects.  The  compoimds  that 
gave  negative  results  included  zinc  sili¬ 
cate,  zinc  oxide,  and  silicitic  acid. 

In  1950,  Hoagland  et  al.**  confirmed  the 
findings  of  Gardner  and  Heslington  by 
reporting  6  examples  of  the  induction 
of  osteosarcomas  subsequent  to  intra¬ 
venous  administration  of  zinc  beryllium 
silicate  to  10  rabbits.  They  also  reported 
the  induction  of  one  tumor  of  the  same 
type  following  intravenous  administra¬ 
tion  of  berylUum  oxide  to  a  total  of  9 
rabbits.  No  txunors  arose  in  5  rabbits 
given  a  total  of  1  g  of  beryllium  phos¬ 
phate  by  the  ear  vein. 

Barnes  et  al.  (1950)“  induced  osteo¬ 
sarcomas  in  rabbits  through  intravenous 
injection  of  non-radloactive  zinc  beryl¬ 
lium  silicate  or  beryllium  silicate.  Barnes 
also  reported  induction  of  osteosarcomas 
in  two  rabbits  given  intravenous  injec¬ 
tions  of  beryllium  metal  particles. 

Dutra  and  Largent  (1950)  “  studied  the 
effects  of  intravenously  administered 
“hi^y  purified  beryllium  oxide”  and  a 
“highly  purified  calcined  phosphor  com¬ 
prised  of  beryllium  oxide,  zinc  oxide,  and 
silica  mixed  in  molar  ratio  1:1:1.”  Four 
of  the  6  rabbits  treated  with  beryllium 
oxide,  and  2  of  the  3  treated  with  beryl¬ 
lium  phosphor  developed  osteosarcomas. 

In  1951,  Dutra  et  al.“  reported  the  oc- 
urence  of  an  osteogenic  sarcoma  in  one 
rabbit  exposed  by  inhalation  to  beryl¬ 
lium  oxide  at  a  concentration  of  6  mg/m.* 
l^e  production  of  osteosarcomas  in 
rabbits  by  the  intravenous  injection  of 
insoluble  beryDium  salts  has  also  been 
recorded,  by  Janes  et  al.  (1954, 
1956)  ,*“•  Arakl  et  al.  (1954),“  Kelly  et 
al.  (1961),“  Yamaguchi  (1963),“  and 
Komltowsld  (1968).“  Vorwald  (1950)" 
reported  the  Induction  of  osteosarcomas 
in  rabbits  by  the  intravenous  Injection 
of  beryllixmi  phosphate. 

(2)  Human  Studies  of  Beryllium  Car¬ 
cinogenicity.  E%)ldemiologlcal  studies, 
several  of  which  are  stunmarized  below, 
have  been  carried  out  on  the  possible 
relationship  between  exposure  to  beryl¬ 
lium  compounds  and  the  occurrence  of 
cancer  in  humans. 

Stokinger  (1966)“  stated  that  “to  date 
no  human  beryllium  cancer  has  been 
identified,  but  the  difBculties  in  at¬ 
tributing  a  lung,  ox  other  organ,  cuDcex 
to  beryllium  are  such  that  the  b^Hium 
source  could  wdl  be  overlooked;  chemical 
carcinogens  do  not  commonly  remain  at 


the  site  of  the  cancer,  so  the  causative 
agent  can  be  identified  only  through  woi± 
histories.” 

Stoeckle  et  al.  (1969)“  reported  the 
longterm  follow-up  of  60  selected  cases 
of  chronic  beryllium  disease  first  diag¬ 
nosed  between  1944  and  1966.  The  na¬ 
ture  of  the  exposure  to  beryllium  varied. 

At  the  time  of  the  report,  18  patients  had 
died:  13  from  corpulmonale,  1  from  res¬ 
piratory  insufiBciency,  1  from  cardiac 
arrest,  1  from  virus  pneumonia.  1  from 
renal  insufficiency  and  1  from  an  \m- 
stated  cause.  It  is  interesting  that  can¬ 
cer  had  not  been  observed  in  this  series 
up  to  1969. 

Mancuso  and  El- Attar  (1969)"  studied 
the  Incidence  of  cancer  in  workers  in  two 
separate  beryllium  companies  but  could 
not  conclude  that  cancer  at  any  par¬ 
ticular  organ  could  be  correlated  with 
the  woricer’s  exposure  to  beryllium. 

Mancuso  (1970)“  studied  the  relation 
of  dmution  of  employment  and  prior  res¬ 
piratory  illness  to  respiratory  cancer 
among  beryllium  workers.  Among  142 
cases  of  beryllium  related  bronchitis  and 
pneumonitis  Identified  by  De  Nardi  dur¬ 
ing  1940-1948,  six  deaths  due  to  lung 
cancer  subsegiiently  occurred,  for  an  age- 
adjiisted  limg  cancer  mortality  rate  of 
284.3  per  100,000  population.  This  rate, 
contrasted  with  77.7  for  all  white  males 
employed  In  the  same  beryllium  produc¬ 
tion  facility  (hiring  1937-1948,  led  Man¬ 
cuso  to  conclude  that  “prior  chemical 
respiratory  illness  do«  influence  the  sub¬ 
sequent  (levelopment  of  lung  cancer 
among  beryllium  workers.” 

Hardy  et  al.  in  1967  ’’  reported  on  the 
complications  of  beryllium  disease  among 
535  individuals  entered  into  the  Beryl¬ 
lium  Case  Registry  during  1952-1966.  Of 
14  subjects  known  to  have  subsequently 
developed  cancer  in  this  group,  three 
were  diagnosed  as  having  cancer  of  the 
bone.  As  the  International  Agency  for 
Research  on  Cancer  of  the  World  Health 
Organization  has  estimated  that  no  more 
than  0.1  and  possibly  only  .05  cases  of 
bone  cancer  would  have  been  expected  to 
occur  among  these  535  individuals,  the 
obs^ation  of  3  such,  cases  by  Hardy  et 
al.  'may  be  significant.  Hardy  also  ob¬ 
served  that  these  cases  of  bone  cancer 
occurred  among  a  subset  of  approxi¬ 
mately  200  individuals  all  of  whom  had 
received  no  steroid  medication.  The 
statement  in  this  review,  however,  that 
“there  is  no  registry  evidence  as  yet  that 
beryllium  causes  cancer”,  is  noteworthy. 

Hasan  and  Kaaemi  (1974)“  reviewed 
76  cases  of  chronic  betiryllium  disease  re¬ 
ported.  to  the  Beryllium  Case  Registry 
since  1966.  They  suggested  that,  “Enough 
time  has  lapsed  since  the  epidemics  of  the 
1940’s,  so  that  malignancy  as  a  ccnnpli- 
cation  of  exposure  to  beryllium  should 
have  beG(xne  evident.  Of  the  76  cases 
reported.  7  patients  died  from  malig¬ 
nancy,  Cancer  of  the  lung  developed  in 
four,  (me  of  whMn  had  a  broncho-alveo¬ 
lar  cell  carcinoma.  All  4  patients  wore 
men  over  65  years  of  age,  with  a  luro- 
longed  period  of  high  exposure  prior  to 
1949.  A  patient  with  a  neighborhood  case 
died  frcHn  a  cervical  cancer.  Two  patients 


with  recent  exposure  died  from  leuke¬ 
mia.”  Ihe  report  states  further,  that  the 
“Incidence  of  lung  canc«r  was  higher 
than  expected  (four  eases) ,  although  the 
small  s«:ies  does  not  allow  a  definitive 
conclusion.” 

The  American  Conference  of  Govern¬ 
mental  Industrial  Hygienists  “  “  in  their 
“Threshold  liimit  Values  for  Chemical 
Substances  in  Wcurkrocan  Air  Adopted  kg 
ACGIH  for  1975”  have  included  berylliuBS 
in  the  category  of  “OccupaUonid  Sub¬ 
stances  Suspect  of  Oncog«iic  Potential 
for  Workers.”  Beryllium  was  huducted  in 
this  list  based  on  “limited  epidemicdogic 
evidence”  and  “demonstration  of  benigB 
or  malignant  growths  in  one  or  more  ani¬ 
mal  species  by  appropriate  methods,” 

3.  Conclusions.  As  we  have  pointed  out 
above,  beryllium  exposure  poses  a  sig¬ 
nificant  problem  to  the  working  popula¬ 
tion  insofar  as  acute  and  chronle  (other 
than  cancer)  cfle<rts  are  concerned.  How¬ 
ever,  in  light  of  the  general  theories  and 
OSHA’s  policies  (^pnceming  canc^  srt 
forth  above,  and  in  lisdit  of  the  over¬ 
whelming  anirnai  data,  OSHA  believes 
that  beryllium  should  be  treated  as  pos¬ 
ing  a  carcinogenic  dueat  to  man.  In  ad¬ 
dition,  we  believe  that  title  epidemiologi¬ 
cal  evidence  in  man,  while  not  determi¬ 
native  in  itself,  is  consistent  with  this 
conclusicm. 

Additional  information  which  may 
support  or  dispute  these  conclusions  re¬ 
garding  carciiKigenic  potential  ot  beryl¬ 
lium  and  regarding  the  protection  af¬ 
forded  by  the  proposed  li^ts,  are  solic¬ 
ited  in  ord«r  to  provide  the  Secretary 
of  Labor  with  the  best  available  evidence 
on  which  to  base  a  determination  for  the 
final  rule. 

rv.  Pertinent  Legal  Authority 

The  primary  purpose  of  the  Act  is  to 
assure  so  far  as  possible  safe  and  health¬ 
ful  working  conditions  for  every  working 
man  and  woman.  One  means  prescribed 
by  Congress  to  achieve  this  goal  is  the 
authority  vested  in  the  Secretary  of 
Labor  to  set  mandatory  safety  and 
health  standards.  The  standards  setting 
process  under  section  6  of  the  Act  is  an 
integral  part  of  an  (xrcupational  safety 
and  h^lth  program  in  that  the  process 
permits  the  participation  of  interested  * 
parties  in  consideration  of  medical  data, 
industrial  pr(x;esses  and  other  factors 
relevant  to  the  identification  of  hazards. 
Occupational  safety  and  health  stand¬ 
ards  provide  notice  of  the  requisite  con¬ 
duct  or  exposure  level  and  provide  a  basis 
for  ensuring  the  existence  of  safe  and 
healthful  workidaces. 

The  Act  provides  that: 

The  Secretary,  In  promulgating  standards 
dealing  with  toxic  materials  or  harmful 
jdiysical  agents  under  this  suhasction,  shall 
set  the  standard  whiidi  most  adequately  as¬ 
sures.  to  the  extent  feasible,  on  the  basis  of 
the  best  available  evidence,  that  no  em¬ 
ployee  win  suffer  material  impairment  of 
health  or  functional  capacity  even  if  such 
employee  has  regular  exposure  to  the  hazard 
deal  with  by  such 'tdaekdeRl  fbr  the  period 
of  his  woAlag  116s.  neiBtnyaneni  of  standards 
under  this  subsection  shall  be  baaad  upon 
research,  demonstrations,  experiments,  and 
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s\ich  other  Information  as  may  be  appro¬ 
priate.  In  addition  to  the  attainment  of  the 
highest  degree  of  health  and  safety  protec¬ 
tion  for  the  employee,  other  considerations 
shall  be  the  latest  available  sclentiflo  data 
In  the  field,  the  feasibility  of  the  standards, 
and  experience  gained  under  this  and^  other 
health  and  safety  laws.  {Section  6(b)  (5)  ]. 

Sections  2(b)  (5)  and  (B) ,  20.  21,  22. 
and  24  of  the  Act  reflect  Congress’  rec¬ 
ognition  that  conclusive  medical  or  sci¬ 
entific  evidence  including  causative 
factors,  epidemiological  studies  or  dose- 
response  data  may  not  exist  for  many 
toxic  materials  or  harmful  physical 
agents.  Nevertheless,  standards  cannot 
be  pos^ned  because  definitive  medical 
or  scientiflc  evidence  is  not  currently 
available.  Indeed,  while  final  standturds 
are  based  on  the  best  available  evidence, 
the  legislative  history  makes  it  clear  that 
'’it  is  not  intended  that  the  Secretary 
be  paralyzed  by  debate  surrounding  di¬ 
verse  mescal  opinion.”  [House  Commit¬ 
tee  on  Education  and  Labor,  Repprt  No. 
91-1291,  91st  Cong.,, 2d  Session,  p.  18 
(1970).]  This  Congressional  judgment 
is  supported  by  the  courts  which  have 
reviewed  standards  promulgated  imder 
the  Act.  In  sustaining  the  standard  for 
occupational  exposure  to  vinyl  chloride 
(29  CPR  1910.1017),  the  U.S.  Court  of 
Appeals  for  the  Second  Circuit  stated 
that  “It  remains  the  duty  of  the  Secre¬ 
tary  to  act  to  protect  the  working  man, 
and  to  act  even  in  circiunstances  where 
existing  methodology  or  research  is  de¬ 
ficient.”  [“Society  of  Plastics  Industry. 
Inc.  V.  Occupational  Safety  and  Hecdth 
Administration,”  509  F.  2d  1301,  1308 

(2d  Cir.  1975) ,  cert  denied _ U.S _ 

95  S.Ct.  1998,  44  L.  Ed.2d  482  (1975).] 

A  similar  rationale  was  applied  by 
the  U.S.  Coiut  of  Appeals  for  the  Dis¬ 
trict  of  Columbia  in  reviewing  the 
standard  for  occupational  exposme  to 
asbestos  (29  CFR  1910.1001).  'The  Court 
stated  that 

some  of  the  questions  involved  in  the  pro¬ 
mulgation  of  these  standards  are  on  the 
frontiers  of  scientific  knowledge,  and  con¬ 
sequently  as  to  them  Insufficient  data  Is 
presently  avaUable  to  make  a  fully  ixiformed 
factual  determination.  Decision  making 
must  in  that  clrciunstance  depend  to  a 
greater  extent  upon  policy  judgments  and 
less  upon  purely  factual  analysis. 

[“Industrial  Union  Department,  AFL- 
CIO  V  Hodgson,”  499  F.  2d  467,  474  (D.C. 
Cir.  1974) .] 

In  setting  standards,  the  Secretary  is 
expressly  required  to  consider  the  feasi¬ 
bility  of  the  proposed  standards.  Senate 
Comm,  on  Labor  and  Public  Welfare, 
S.Rep.  No.  91-1282,  91st  Cong.,  2d  Sess. 
58  (1970).  Nevertheless,  considerations 
of  technological  feasibility  are  not  lim¬ 
ited  to  devices  already  developed  and 
in  use.  Standards  may  require  improve¬ 
ments  in  existing  technologies  or  require 
the  development  of  new  technology. 
[“Society  of  Plastics  Industry,  Inc.  v 
Occupational  Safety  and  Health  Admin¬ 
istration.”  509  F.  2d  at  1309.] 

Where  appropriate,  the  standards  are 
required  to  include  lurovlsions  for  labels 
or  other  forms  of  warning  to  apprise  em¬ 


ployees  of  hazards,  suitable  protective 
equipment,  control  procedures,  monitor¬ 
ing  and  measuring  of  employee  exposure, 
employee  access  to  the  results  of  moni¬ 
toring,  and  appropriate  medical  exami¬ 
nations;  moreover  where  a  standard  pre¬ 
scribes  medical  examinations  or  other 
tests,  they  must  be  made  available  at  no 
cost  to  the  employee  [(Section  6(b) 

(7) )  ].  Standards  may  also  prescribe  rec¬ 
ordkeeping  requlrments  where  neces¬ 
sary  or  appropriate  for  enforcement  of 
the  Act  or  for  developing  information 
regarding  occupational  accidents  and 
illnesses  (Section  8(c)). 

V.  The  Proposal 

In  the  development  of  this  proposal, 
the  Occupational  Safety  and  Health  Ad¬ 
ministration  (OSHA)  has  considers! 
recommenctetions  contained  in  the  doc¬ 
ument  “Criteria  for  a  Recommended 
Standard  .  .  .  Occupational  Expoffiire  to 
Beryllium”  which  was  developed  for  the 
Secretary  of  Labor  by  the  National  Insti¬ 
tute  for  Occupational  Safety  and  Health 
(NIOSH) ,  Department  of  Health,  Edu¬ 
cation,  and  Welfare.  Further.  OSHA  has 
reviewed  and  considered  the  Atomic  En¬ 
ergy  Commission  Control  Requirements 
for  beryllium  exposure  *•  “  as  well 

as  numerous  reference  works  and  jour¬ 
nal  articles. 

The  following  discussion  analsrzes  the 
significant  issues  of  the  proposed  stand¬ 
ard  for  occupational  exposure  to  beryl¬ 
lium  and  its  compoimds: 

A.  Scope  and  Application.  The  pro¬ 
posed  standard  would  apply  to  all  work¬ 
places  in  all  industries,  including  con¬ 
struction  and  maritime  as  well  as  “gen¬ 
eral  Industry,  where  beryllium  or  any  of 
its  compounds  or  alloys,  is  produced,  re¬ 
leased,  packaged,  repackaged,  stored, 
handled,  used  or  transported,  and  over 
which  OSHA  has  jurisdiction. 

B.  Exposure  Limits.  The  proposed 
standard  includes  requirements  address¬ 
ing  the  hazards  associated  with  inhala¬ 
tion  of  beryllium  and  dermal  and  eye 
contact  with  beryllium. 

(1)  Permissible  Exposure  Limits.  In 
setting  a  permissible  exposure  limit  for 
beryllium,  OSHA  recognizes  that  many 
of  the  matters  considered  in  this  pro¬ 
posal  are  controversial  and  that,  at  best, 
gaps  exist  in  the  available  scientiflc  evi¬ 
dence.  OSHA  believes  that  in  this  case 
we  are  dealing  with  a  substance  that 
causes  chronic  disease  and  perhaps 
cancer. 

As  to  chronic  beryllium  disease,  we  are 
dealing  with  a  latency  period  in  man 
which  by  its  very  nature  makes  more  dif¬ 
ficult  the  setting  of  a  safe  standard  in¬ 
sofar  as  beryllium  is  concerned.  What  we 
do  know  is  that  10-12  new  cases  of  diag¬ 
nosed  chronic  beryllium  disease  are 
added  to  the  Beryllium  Registry  each 
year.  Whether  these  cases  result  from 
exposures  higher  than  the  present  2  fig/ 
m*  standard  is  unknown.  Nor  do  we  know 
what  margin  of  safety,  if  any,  might  ex¬ 
ist  as  to  the  present  standard  and  its  re¬ 
lationship  to  the  working  populace. 

However,  this  decision  in  the  proposal 
as  to  an  appropriate  levd  is  not  made 


without  sound  support.  Here  we  are  deal¬ 
ing  with  a  substance  that  is  carcinogenic 
in  test  animals  at  levels  comparable  to 
exposure  levels  suggestive  of  cancer  in 
man.  Based  on  the  best  available  evi¬ 
dence,  we  do  not  know  whether  “safe” 
levels  or  “no  effect”  levels  exist  for  a 
carcinogen  and,  if  so,  what  they  may  be. 
Therefore,  attempts  to  control  levels  are 
compromises  between  the  best  medical 
and  scientific  evidence  on  the  one  hand 
and  practlcsd  considerations  of  techno¬ 
logical  and  economic  feasibility  on  the 
other. 

It  is  not  possible  at  this  time  to  state 
precisely  how  low  beryllium  exposures 
can  be  maintained  in  all -cases  through 
engineering  controls,  but  it  is  clear  that 
many  employers  have  successfully 
achieved  control  to  levels  well  below  the 
present  standard  for  many  years.  Based 
on  data  from  AEC  in  the  period  1950- 
1961,  when  concerted  efforts  were  made 
to  reduce  concoitratimis,  NIOSH  fotmd 
that  the  established  level  of  2  fig/ta? 
could  be  met,  and  that,  though  uniform 
control  was  not  attained  throughout  a 
plant,  the  survey  data  showed  that  at 
one  time  or  another  nearly  every  job 
category  was  within  permissible  limits.* 
In  one  Ohio  extraction  plant  exposure 
levels  were  recorded  at  or  below  2  /ug/m’ 
over  a  seven  year  period.*  Williams,  in 
1961,'*  presented  results  of  surveys  of 
beryllium  exposures  in  15  plants  of  vari¬ 
ous  t3q)es  wUch  indicate  that  exposures 
were  effectively  controlled  to  weU  below 
the  current  standard  in  the  preponder¬ 
ance  of  cases. 

In  view  of  the  information  presently 
available  to  OSHA,  including  the  above, 
it  appears  reasonable  to  consider  a  re¬ 
duction  in  the  permissible  exposiure  limit 
to  1  ME/m*.  We  hope  that  comments 
submitt^  concerning,  this  proposal  will 
assist  OSHA  in  its  final  determination  of 
this  issue. 

(2)  Dermal  and  eye  exposure  limit. 
Numerous  studies  of  both  human  and 
animal  respcmses  to  beirUium  and  its 
compoimds  have  shown  the  substance, 
upon  contact,  to  be  capable  of  producing 
skin  irritation,  dermatitis,  and  ulcera¬ 
tions  and  inflammation  of  the  conjunc¬ 
tiva,  and  comeal  bums.  For  this  reason 
the  proposed  standard  would  not  allow 
employers  to  expose  employees  to  skin 
or  eye  contact  with  bulk  forms  of  beryl¬ 
lium  (see  definition  of  “bulk  forms”  in 
the  proposed  standard) . 

C.  Action  Level.  The  proposed  standard 
does  not  prescribe  an  action  level,  below 
the  -TWA,  at  which  certain  measures 
such  as  monitoring  and  medical  surveil¬ 
lance  must  generally  be  initiated  and 
below  which  no  monitoring  or  medical 
surveillance  need  be  conducted.  The  con- 
c^t  of  an  action  level  provides,  statis- 
tictdly,  a  means  by  which  the  employer 
may  assiire  himself  that  his  employees 
will  not  be  exposed  to  a  substance  over 
the  permissible  exposiure  lev^.  Where, 
however,  a  permissible  exposure  level  is 
not  a  “safe”  level  but  rather  a  level  pred¬ 
icated  upon  feasibility,  every  justification 
appears  to  exist  to  require'  certain  pro- 
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tective  measures  such  as  monitoring  if 
there  is  any  exposure  to  the  substance. 
This  would  be  true  in  the  case  of  a  car¬ 
cinogen,  where  a  “threshold"  or  "no  ef¬ 
fect"  level  may  not  or  does  not  exist 
Accordingly,  the  proposal  requires  that 
monitoring  be  instituted  at  any  levd  of 
exposure. 

D.  Measurement  of  Exposure.  The 
employer  would  be  required  to  monitor 
the  exposure  of  all  employees  exposed  to 
airborne  concoitrations  or  to  bu&  forms 
beryllimn.  In  conducting  the  monitoring 
of  onployee  e^xwxire  the  employer 
should  be  certain  that  such  monitoring 
reflects  emplo3ree  exposure  conditions 
over  the  entire  work  day. 

In  establishments  having  more  than 
one  work  operation  involving  the  use  of 
beryllium,  monitoring  must  be  per- 
fmmed  for  each  operation  and  each  type 
of  employee  exposure. 

Where  measurement  indicates  levels 
of  exposure  to  be  above  the  permissible 
exposure  limit,  employers  are  required 
to  n^onitor  monthly.  Otherwise,  monitor* 
ing  shall  be  done  quarterly. 

When  any  employee  may  be  exposed 
by  skin  contact  to  bulk  forms  of  beryl¬ 
lium,  the  employer  must  provide  af¬ 
fected  employees  with  protective  cloth¬ 
ing  impermeable  to  the  beryllium- 
containing  material  being  handled. 

E.  Methods  of  Measurement.  The  pro¬ 
posal  would  require  that  exposure  meas¬ 
urements  reflect  the  actual  exposure 
conditions  for  each  employee.  No  spec¬ 
ification  is  made  for  the  location  of  the 
samples  taken.  Thus,  the  employer  may 
choose  to  perform  either  personal, 
breathing  zone,  or  general  air  samples, 
provided  that  the  method  chosen  gives 
an  accurate  indication  of  the  employee’s 
exposures.  Further,  any  appropriate 
combination  of  long-term  or  i^ort-term 
samples  would  be  acceptable.  However, 
the  proposal  requires  that  all  exposure 
measurements  be  calculated  on  an  eight- 
hour  time-weighted  average  basis,  with 
the  exception  of  the  celling  concentra¬ 
tion  measurements.  The  sampling  meth¬ 
od  must  collect  both  resphable  and  non- 
respirable  particles  for  analysis.  Sam¬ 
plers  which  separate  the  collected  ma¬ 
terial  into  size  fractions  are  useful  in 
indicating  the  relative  particle  size  ctf 
the  beryllium,  but  are  of  no  value  in 
assessing  compliance  with  permissible 
limits,  as  these  limits  are  based  on  the 
total  airbmme  concentration.** 

The  proposal  requires  that  the  ac¬ 
curacy  of  the  sampling  method  have 
a  confidence  level  of  95%.  The  term 
"accuracy”  refers  to  the  difference  be¬ 
tween  the  measured  value  and  the  true 
concentration.  It  allows  for  both  the 
random  variation  of  the  method  (its 
precision)  and  tibe  difference  betwem 
the  average  result  from  the  method  and 
the  true  value  (bias  of  the  method) .  Per 
beryllium,  the  required  accuracy  fmr 
concKitration  at  or  above  1.9  /tg/ra*  is 
phis  or  minus  25%  at  a  96%  confidence 
level.  This  means  that  out  of  a  long 
series  of  measurements,  95%  most  be 
within  25%  of  the  true  value. 


F.  Methods  of  Compliance.  The  pro¬ 
posed  standard  would  require  the  em- 
ployar  to  immediate  institute  engineer¬ 
ing  contrtds  to  reduce  emidoycc  et- 
posures  to  (u:  below  the  permissible  Ihnits 
except  in  situstions  vdiere  such  controki 
are  infeasible.  Further,  in  sltnatians 
where  the  engineering  cmitrols  that  can 
be  instituted  immediatdy  will  not  reduce 
exposures  to  the  time-weighted  average 
limit,  they  must  nonetheless  be  usoi  to 
reduce  exposures  to  the  lowKt  practi¬ 
cable  level,  and  be  supplemented  by  the 
use  of  woric  practice  controls.  Where 
both  engineering  controls  and  woiir 
practice  controls  are  insufficient  to  re¬ 
duce  exposure  to  the  permissible  limits, 
they  must  nmietheless  be  used  to  reduce 
exposures  to  the  lowest  practicable  leveL 
Where  both  engineering  controls  and 
work  practice  controls  are  insufficient  to 
reduce  exposure  to  the  permissible  limits, 
the  use  of  personal  protective  devices, 
such  as  respirators,  would  be  required. 
In  addition,  a  program  miast  be  estab- 
ILdied  and  impl^ented  to  reduce  ex¬ 
posures  to  within  the  permissffile  mi- 
posure  limits  or  to  the  greatest  extent 
feasible,  solely  by  means  of  engineering 
controls.  Written  plans  for  this  program 
must  be  devel(g>ed  and  be  furnished  upon 
request  for  examination  and  copying  to 
representatives  of  the  Secretary  and  the 
Director.  These  idans  must  be  reviewed 
and  updated  periodically  to  reflect  the 
current  status  of  exposure  control. 

Engineering  controls  are  the  preferred 
means  of  compliance  because  they  reduce 
exposiuo  hazards  in  the  work  place  oi- 
vironment  by  removing  the  airborne  cmi- 
taminants.  Engin^ing  controls  may  in¬ 
clude  the  installation  of  local  exhaust 
ventilation  or  the  modification  of  a  proc¬ 
ess  so  as  to  reduce  emission  of  the  con¬ 
taminant  into  the  work  idace.  When 
mechanical  ventilation  is  used  for  engi¬ 
neering  control,  checks  of  air  system  ef¬ 
ficiency,  such  as  capture  velocity,  duct 
velocity  or  static  pressure  must  be  made 
at  least  every  3  months.  These  checks  are 
necessary  to  assure  that  the  ixriipary 
control  system  (mechanical  ventilation) 
is  functioning  effectively  at  all  times. 

When  engineering  controls  prove  to  .be 
infeasible  or  inadequate,  woi^  practice 
controls  become  the  preferred  means  of 
compliance.  Work  practice  controls  in¬ 
clude  such  items  as  the  use  of  vacuum 
cleaners  or  water-spray  cleaning  meth¬ 
ods,  instead  of  compressed  air.  However, 
work  practice  ecmtrols  are  effective  (mly 
when  strong  supervisory  control  is  main¬ 
tained. 

Respirators  are  the  least  satisfactory 
means  of  contnfl  because  of  certain  dif¬ 
ficulties  inherent  in  their  use.  Re^ira- 
tors  are  capable  of  providing  good  pro¬ 
tection  only  if  they  are  properly  selected 
for  the  concentraticms  of  airborne  con¬ 
taminants  present,  properly  fitted  to  the 
employee,  worn  by  tl^  employee,  and 
replaced  when  they  have  peased  to  pro¬ 
vide  protection.  While  it  is  theoretically 
possible  fm:  all  of  these  conditions  to  be 
met,  it  is  mom  often  the  case  that  they 
are  not,,  and  as  consequence,  the  pro¬ 


tection  of  employees  by  respirators  is 
not  always  effective. 

O.  Regulated  Area.  The  i>ropQeal  re¬ 
quires  that  regulated  areas  be  estab¬ 
lished,  that  access  be  limited  to  author¬ 
ized  persons,  and  that  a  roster  of  per¬ 
sons  authmriaed  to  enter  be  made  we^y 
and  maintained  for  at  least  40  years  or 
for  the  duration’of  the  emidoyment  plus 
20  years,  whichever  is  longer.  One  pur¬ 
pose  of  establishing  regulated  areas  is  to 
limit  the  exposure  to  as  few  employees 
as  possible.  The  burden  on  the  emidoyer 
is  considered  to  be  minimal  since  the  pro¬ 
visions  require  the  employer  merely  to 
identify  and  control  such  areas. 

H.  Housekeeping  and  Waste  Dispos¬ 
al.  Removal  and  preventiem  oi  accumu¬ 
lations  of  beryllium  dust  deposits  on  all 
surfaces  in  the  workplace  are  important 
aspects  in  the  control  of  air  contami¬ 
nants.  To  ensure  that  beryllium  dusts 
and  particles  are  not  reintroduced  into 
the  workplace  air,  the  proposal  inxdfibits 
dry  swe^idng  or  the  use  of  compressed  air 
for  cleaning  of  floors  and  other  sur¬ 
faces.  where  beryllium  dust  is  found. 

Vacuuming  and  water-spray  methods 
for  dust  removal  are  both  safe  and  ade¬ 
quate  provided  the  practices  outlined  in 
the  proposal  also  calls  for  periocfic  clean¬ 
ing  of  dust  coDccthm  systems,  i.e.  ducts, 
filters,  etc.,  to  reduce  dust  accumulations 
which  may  create  a  fire  hazard. 

For  disposal  of  beryllium  wastes, 
scraps,  equipm«it  or  deb^,  the  proposal 
would  require  that  such  materlcds  be  col¬ 
lected  and  disposed  of  in  sealed  bags  or 
other  closed  containers  which  will  pre¬ 
vent  dispersion  of  the  beryllium  outside 
of  the  bag  or  container. 

I.  Medical  Surveillance.  As  discussed 
in  Section  n  of  this  Notice,  the  toxic 
effects  of  overexix)sure  to  beryllium  take 
many  forms  including  perhaps  cancer. 
Further,  since  the  symptoms  of  chronic 
beryllium  disease  are  often  similar  to 
those  of  other  respiratory  diseases,  the 
real  cause  of  the  S3rmptom8  has  often 
been  incorrectly  diagnmwd  as  tuberculo¬ 
sis,  sarcoidosis,  etc.  To  diagnose  a  case 
of  cancer  or  chronic  beryllimn  disease  re¬ 
quires  supportive  evidence  of  x-ray  find¬ 
ings,  immunological  tests,  pulmonary 
function  tests,  and  the  estaUishment  of 
beryllium  exposure  by  finding  beryllium 
in  urine  or  tissue  or  1^  strong  epidemio¬ 
logical  evidence  of  exposure.  To  differen¬ 
tiate  beryllium  disease  from  other  respi¬ 
ratory  ailments,  the  physician  must  eval¬ 
uate  the  entire  clinical  picture.” 

For  beryllium  workers,  evidence  of 
beryllium  in  the  uri^  or  tissues  would 
not  automatically  indicate  that  they  are 
suffering  from  beryllium  disease,  unless 
other  evidenee  such  as  x-rays  or  pul¬ 
monary  function  tests  indicate  that  such 
findings  are  probably  an  indication  of 
the  disease.  For  this  reason,  employees 
who  work  with  bcndlhuii  should  undergo 
medicid  screening  so  that  indicattons  of 
ovmexposure  are  detected  as  early  as 
possible.  08HA  has  pwgnoced  medica] 
surveillance  requirements  for  employers 
having  ttnplcqmes  exposed  to  airbrnne 
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concentrations  of  beryllium  above  the  creased  risk  to  his  health,  or  that  would  duration  of  employment  plus  20  years, 
TWA  or  celling  limit.  The  pxupbse  of  the  be  aggravated  by  exposure  to  beryllium,  u^chever  is  longer, 
requirements  is  to  ensure,  to  the  extent  The  physician’s  opinion  must  state  any  OSHA  is  aware  that  certain  provisions 
possible,  that  early  symptoms  of  cancer  recommended  limitations  upon  the  em-  of  this  proposal,  such  as  medical  survell- 
or  beryllium  disease  are  properly  di-  ploiree’s  exposure  or  upon  the  raiploy-  lance  and  the  extended  retention  period 
agnosed  and  appropriate  measures  taken,  ee’s  use  of  protective  equipment  and  res-  for  exposure  measurement  and  medical 
The  proposed  standard  requires  that  a  plrators.  Also,  the  opinion  must  state  monitoring  records  may  pose  special 
comprehensive  medical  and  work  history  th&t  the  employee  has  been  informed  of  problems  to  some  employers,  especially 
be  taken  at  the  time  of  initial  assignment  Aiiy  medical  conditions  which  require  those  who  have  small  numbers  of  em- 
or  upon  Institution  of  medical  surveil-  further  examination  or  treatment,  al-  ployees,  operate  with  non-fixed  places  of 
lance  for  any  employee  assigned  to  a  reg-  though  the  written  opinion  must  not  con-  employment,  or  use  workforces  which  are 
ulated  area.  A  medical  examination  in-  tain  specific  findings  or  diagnoses  un-  highly  transient  in  nature, 
eluding  at  least  a  14  X  17  posterior-an-  related  to  the  employee’s  exposure  to  This  awareness  has  been  expressed  by 
terior  chest  x-ray;  pulmonary  function  beryllium.  The  employer  must  provide  a  the  Department  of  Labor  in  a  statement 
tests,  int».iiiriing  forced  vital  capacity;  a  copy  of  the  physician’s  written  opinion  submitted  to  the  House  Sub-Committee 
baseline  weight  determination  and  a  skin  to  each  employee.  on  Environmental  Problems  Affecting 

examination,  must  also  be  made  avail-  If,  based  on  the  physician’s  opinion.  Small  Business  on  26  June  1975,  as  fol- 
able  to  employees.  the  employer  determines  that  exposure  lows: 

In  a  June  5,  1974,  letter  to  OSHA,  Dr.  of  an  employee  to  beryllium  it  has  become  increasingly  evident  that 

Homayoun  Kazeml.^^  Chief,  Pulmonary  terially  impair  the  employee’s  health,  it  the  combined  body  of  Federal  regiUations  im- 
Unit,  Massachusetts  General  Hospital,  ^  responsibility  of  the  employer  to  poses  a  substantial,  and,  to  some  extent,  un¬ 
recommended  that  tests  of  arterial  blood  remove  the  employee  from  exposure.  necessary  burden  upon  employers,  paruc- 
gas  or  carbon  monoxide  Hiffiiging  capac-  The  employer  must  inform  each  em-  uiariy  toose  who  run  small  businesses.  While 
itv  of  the  lune  be  made  at  least  every  Ployee  who  refuses  required  medical  ex-  of  these  requirements  serve  a  necessary 

IvT  i  I  .  J.  every  ominatlnTiQ  of  fhA  nncclhlo  ViAoith  poncp-  useful  purpose,  a  definite  potential  exists 

three  to  five  years  for  individuals  work-  ^  dupilcatlor^nfiictlng  rtandards,  and 

ing  with  beryUlum.  Dr.  Kazeml  stated  quences  of  such  refusal  and  the  em-  tnapproprlate  recordkeep^  requirements, 
that  early  interstitial  lung  disease  may  Ployee  must  sign  a  statement  indicating  ^n  effort  to  eliminate  problems  where  any 
not  appear  as  an  abnormality  on  the  An  understanding  of  the  risk  involved  exist  in  the  Department  of  Labor,  i  have 
chest  x-ray  or  by  measurements  of  forced  iP  the  refusal  to  be  examined.  ’The  intent  requested  my  agency  heads  to  assess  the 
vital  capacity  until  the  disease  is  in  an  of  this  requirement  is  to  encourage  em-  small  business  impact  of  the  laws  they  ad- 
advanced  stage.  Other  experts  agree  that  Ployees  to  take  medical  examinations.  It  minister  and  determine  what  can  be  done 
measurements  of  arterial  blood  gas  or  is  felt  that  a  clear  understanding  of  the  coSm^^^  S^°the 

carbon  monoxide  diffusing  capacity  are  necessity  of  medical  examinations  to  assuring  compliance  with  the 

more  sensitive  detectors  of  lung  disease,  minimize  potential  health  consequences 

but  feel  that  it  is  technically  infeasible  will  encourage  employees  to  accept  the  Although  tt  is  clear  that  OSHA’s  first 
for  employers  to  have  this  test  adminis-  medical  surveillance  program.  ahd  primary  responsibility  is  to  assure 

tered  on  a  large  scale.  For  this  reason,  J.  Employee  Information  and  Train-  employees  safe  and  healthful  places  of 
OSHA  has  not  included  this  test  as  part  ing-  Information  and  training  are  es-  employment,  the  Act  and  its  legislative 
of  the  proposed  medical  surveillance  re-  sential  for  the  protection  of  employees  history  recognize  that  economic  and 
qulrements.  However,  the  test  is  sug-  because  an  employee  can  do  much  to  pro-  technological  feasibility  are  legitimate 
gested  in  the  Appendik  C  medical  guide-  tect  himself  ff  he  is  informed  of  the  factors  to  be  considered  in.  the  setting  of 
lines  when  tests  of  forced  vital  capacity  nature  of  the  hazards  in  his  work  place,  occupational  safety  mid  health  stand- 
are  abnormal  or  the  physician  feels  such  To  be  effective,  an  employee  education  ards. 

an  examination  would  be  necessary.  system  must  apprise  the  employee  of  the  In  addition,  the  Act  explicitly  takes 
Although  the  proposal  specifies  the  specific  hazards  associated  with  his  work  cognizance  of  its  impact  upon  affected 
types  of  medical  tests  and  examinations  environment.  For  this  reason,  the  em-  small  business,  specifically  with  respect 
to  be  given  affected  employees,  the  em-  Ployer  would  be  required  to  inform  each  to  any  rccordkeeping  requirements  which 
ployer  may  allow  the  examining  physi-  employee  assigned  to  regulated  areas  of  are  Imposcid. 

^  use  other  types  of  medical  exam—  the  nature  of  beryllium-related  health  Pursuant  to  section  8(d)  of  the  Act, 
inations,  provided  they  can  give  at  least  Problems,  the  necessity  for  exposure  con-  OSHA  is  exploring  methods  of  reducing, 
equal  assurance  of  detecting  the  medical  ^rol  and  the  medical  and  industrial  hy-  to  the  maximum  extent  possible,  the  ad- 
conditions  pertinent  to  protecting  em-  giene  monitoring  programs.  Further  the  mlnistrative  and  economic  burdens  of  the 
ployees  from  the  health  hazards  asso-  employee  must  be  instructed  to  report  proposal’s  various  recordkeeping  require- 
ciated  with  beryllium  exposure.  The  promptly  the  development  of  symptoms  ments. 

employer  may  accept  such  alternative  er  conditions  vdrich  could  be  attributed  While  the  proposal  does  not  address 
medical  examinations  if  the  employer  to  overexposure  to  beryllixun.  itself  to  specific  alternatives,  OSHA  in- 

obtains  a  statement  f rcan  the  physician  K.  Recordkeeping.  The  proposed  vites  conunents  concerning  (^tions  which 

setting  forth  the  alternative  medical  ex-  standard  would  require  the  employer  to  would  both  provide  full  protection  to  af-. 
aminations  and  the  rationale  for  their  keep  written  recoil  of  the  following;  fected  employees  and  at  the  same  time 
substitutiem.  measurnnents  of  employee  exposure;  minimize  the  administrative  and  eco- 

The  employer  must  provide  the  exam-  tests  of  mechanical  ventilation  system  nomic  burden  on  affected  employers — 
inlng  physician  with  a  copy  of  the  stand-  efiaciency  (where  such  systems  are  used  especially  those  with  small  numbers  of 
ard  for  beryllium,  including  appendices;  for  engineeilng  control) ;  annual  train-  employees,  non-fixed  workplaces,  or 
a  description  of  the  employee’s  duties;  a  ing  and  information  sessions;  authorized  highly  transient  workforces, 
description  of  any  personal  protective  personnel  rosters;  medical  examinations  A  record  of  the  tests  of  mechanical 
equipment  used  by  the  employee;  the  re-  nnd  pre-placement  histories.  ventilation  system  efficiency  is  required 

suits  of  the  employee’s  exposure  meas-  Since  symptoms  of  chronic  beryllium  ^  ^  maintained  so  that  the  employer 
urement;  and  an  estimate  of  the  levels  disease  often  do  not  appear  for  many  ®An  ensure  that  tests  of  the  system  are 
to  which  the  employee  will  be  exposed,  years  lifter  the  last  exposure  to  beryl-  being  made  at  the  required  time  inter- 
The  employer  must  also  provide  any  Uum,  records  of  exposure  measurements  vaIs.  Further,  the  record  is  useful  to  the 
available  employee  medical  history  In-  and  medical  examinations  should  be  re-  employer  since  the  evaluaticm  of  the 
formation  requested  by  the  physician.  tidned  for  a  period  of  years,  even  after  ^Ata  obtained  in  any  individual  test  is 
Following  the  medical  examination,  the  employee  ceases  to  work  in  the  beryl-  n^ed  to  compare  the  most  recent  t«t 
the  employer  must  obtain  a  wrlttwi  oidn-  lium  industry.  For  this  reason,  the  previous  teste  to  detect  any  trends 
ion  from  the  examining  idiysician  stathig  recordkeeidng  provisions  of  the  proposal  occurring, 

whether  the  raiployee  has  any  medical  require  the  employer  to  retain  these  L.  Observation  of  Monitoring.  Sectiem 
condition  that  \rouId  idace  him  at  in-  records  for  at  least  40  years,  or  for  the  8(c)  (3)  of  the  Act  requires  that  em- 


FfOBteL  REOISTER,  VOL  40,  NO.  202— FRIDAY,  OCTOOER  17,  1975 


ployen  providie  enployees  (x  their  repre¬ 
sentatives  with  the  opportunity  ta  ob¬ 
serve  monitoring  of  employee  exposures 
to  toxic  materiate  or  haimfid  idiyadcal 
agents.  In  accordanee  with  this  section, 
tile  proposed  standard  contains  larovi- 
sions  for  such- observation.  To  ensure  that 
the  right  to  observe  is  meaningful,  ob¬ 
servers  would  be  entitled  to  rec^ve  an 
explanation  of  the  measurement  proce- 
durei  to  observe  all  steps  rd&ted  to  the 
measuremwit  procedure,  and  to  record 
the  results  obtidned. 

The  observer,  whether  an  wnployee  or 
designated  representative,  must  be  pro¬ 
vided  with  and  is  required  to  use  any 
personal  protective  devices  required  to  be 
worn  by  employees  working  in  the  area 
that  is  being  monitored,  and  must  com¬ 
ply  with  all  othar  applicable  safety  pro¬ 
cedures. 

M.  Appendixes.  Ihree  appendixes  have 
been  included  in  this  proposal;  Appendix 
A,  “Substance  Safety  Data  Sheet;”  Ap¬ 
pendix  B,  “Substance  Technical  Guide¬ 
lines;”  and  Appendix  C,  “Medical  Sur¬ 
veillance  Guidelines.”  It  should  be  noted 
that  the  appendixes  have  been  included 
for  informational  purposes  only.  None  of 
the  statements  contained  therein  should 
be  construed  as  Imposing  a  mandatory 
requirement  which  is  not  otherwise  im¬ 
posed  or  as  negating  any  requirement 
which  is  imposed  by  the  standard. 

The  information  contained  in  Appen¬ 
dixes  A  and  B  is  intended  to  aid  the 
employer  in  complying  with  requirements 
of  the  standard.  This  information  is  also' 
to  be  provided  to  employees  as  part  of  the 
annual  training  and  education  pro¬ 
gram. 

Appendix  C  gives  the  employer  a  means 
of  providing  the  examining  physician 
with  an  explanation  of  the  potential 
health  effects  of  beryllium  exposure  and 
provides  information  needed  by  the  phy¬ 
sician  to  m^ke  an  accurate  results.  Ap- 
of  the  medical  examination  results.  Ap¬ 
pendix  C  also  lists  other  tsqjes  of  exam¬ 
inations,  not  required  by  the  standard, 
which  may  help  the  physician  in  making 
an  accurate  determination  of  whethw:  an 
employee  should  be  exposed  or  should 
continue  to  be  exposed  to  beryllium. 

VI.  Envibonmental  Impact  Assessment 

The  National  Environmental  Policy 
Act  of  1969  (NEPA)  (42  U.S.C.  4321- 
4347) ,  requires,  among  other  things,  that 
Federal  agencies  assess  their  proposed 
major  actions,  including  rulemaking,  to 
determine  whether  a  significant  impact 
on  the  quality  of  the  human  environ¬ 
ment  may  result.  Furthermore,  29  CFR 
1999.3(d)  requires  that  where  06HA  de¬ 
termines  that  an  environmental  impact 
statement  should  be  prepared,  the  deter¬ 
mination  to  do  so  must  be  published  in 
the  Federal  Register.  Accordingly,  it  is 
hereby  noticed  that  OSHA  intends  to 
prepare  an  environmental  impact  state¬ 
ment  on  the  proposed  standard  for  oc¬ 
cupational  exposure  to  beryllium  in  ac¬ 
cordance  with  ithe  requirements  of  29 
CFR  Part  1999* 

Once  the  draft  environmental  impact 
statemmt  has  been  prepared,  a  copy  of 
it  will  be  made  available  by  OSHA  to 
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any  membo*  of  the  publie  who  reqjuests 
an  opportunity  to  comment  on  it.  Any 
person  or  agency  srdDmltting  comments 
on  it  to  OSHA  must  at  the  same  time 
forward  five  copies  of  the  eoBommits  to 
the  Council  on  Environmental  Quality 
(CEQ),  722  Jackson  NW.,  Wash¬ 

ington,  D.C.  A  46-day  period  will  be  al- 
kjwed  for  the  subm^lon  of  comments 
after  the  publication  of  the  notice  of 
availability  of  the  draft  environmental 
Impact  statement.  The  draft  statement 
will  be  availfhle,  where  practicable,  at 
least  15  days  prior  to  a  public  hearing 
on  the  proposed  standard.  The  environ¬ 
mental  impact  of  the  pn^JOsal  would  be 
qn  appropriate  issue  at  such  hearing. 

It  appears  at  present  that  the  preced¬ 
ing  preamble  to  the  proposed  standard 
for  occupational  exposure  to  beryllium 
adequately  assesses  the  impact  of  the 
proposal  on  the  workplace  environment. 
It  further  appears  that  the  proposed 
standard  for  occupational  exposure  to 
beryllium  will  have  no  significant  effects 
on  the  quality  of  the  human  environ¬ 
ment  external  to  the  workplace.  The  pro¬ 
posal  does  not  increase  the  amount  of 
beryllium  permitted  to  be  released  into 
tlM  ambient  air,  nor  does  the  proposal 
call  for  changes  of  Industry  practice  in 
disposal  of  beryllium  wastes.  For  these 
reasons,  OSHA  does  not  anticipate  any 
increased  Impact  on  the  community  con¬ 
tiguous  to  establishments  in  which  beryl¬ 
lium  is  used  or  produced. 

Interested  persons  may  submit  com¬ 
ments  that  may  be  helpful  in  preparing 
the  draft  environmental  impact  state¬ 
ment  on  the  proposed  standard.  A  per¬ 
son  having  revelant  information  or  data 
not  readily  available  in  the  open  litera¬ 
ture  is  invited  to  submit  it  to  David  R. 
Bell,  Office  of  Standards  Development, 
Occupational  Safety  and  Health  Admin¬ 
istration,  U,S.  iJepartment  of  Labor,  200 
Constitution  Avenue  NW.,  Room  N3669, 
Washington,  D.C.  20210,  by  November  17, 
1975.  Comments  submitted  in  regard  to 
the  proposed  standard  need  not  be  re¬ 
submitted.  All  material  received  on  en- 
vlroimental  impact  wUl  be  available  for 
public  inspection  and  copying  at  the 
above  address. 

VII.  Notes  and  References 

Hie  studies  discussed  herein  represent 
the  primary  sources  np<^n  which  the  pro¬ 
posed  beryllium  standard  is  based.  The 
discussion  does  not  Include  all  studies 
and  source  materials  which  OSHA  has 
considered  In  the  development  of  this 
proposal.  A  complete  list  of  references  is 
available  for  inspection  and  copying  at 
the  OSHA  Tfechnical  Data  Center,  Room 
N3620,  UJ5.  Department  of  Labor,  200 
Constitution  Avenue,  N.W.,  Washington, 
D.C.  20210. 

1.  National  Institute  tat  OccupatioiuU 
Safety  and  Healtli:  Occupational  Exposure 
to  Beryllium  (Criteria  fbr  a  Recommended 
Standard).  Wasblngton.  D.C.  U.S.  Depart¬ 
ment  of  Health,  Education,  and  Welfare 
(PHS,  HSl^HA)  1973  (HSM  7a-102e8>. 

2.  Tepper.  L.  B,  H.  L.  Hardy  and  R.  I. 
Chamberlin;  Toxicitjf  of  BerytHum-  Com¬ 
pounds.  yiarwter  Publishing  Co.,  N.T.  (1981). 

3.  van  Ordstrand,  HL  8.,  B.  Hughes,  J.  M. 
DeNardl.  and  M.  G.  Carmody,  Beryllium  Pol- 


48821 

soning,  /.  Amer.  Med.  Asaoe..  128,  pp. 
rOM-1090,  1S«6. 

4.  Hardy;  H.  £.,  amt  J.  D;  atoechia;  Beryt- 
Uum  Dtseaee.  J.  Chron.  IMa.,  VoF.  8,  pp:  183- 
160,  1958. 

5.  Hall,  T.  C.,  C.  H.  Wood,  J.  D.  Btaeekle, 
and  L.  B.  Tepper.  Caae  Data  IToai  The  Beryl¬ 
lium  Registry.  AMA.  Arch.  Ind.  B..  Tol-.  18, 
pp.  100-103,  1968. 

6.  irvlng  R.  Taber^aw.  editor.  The  Toxi¬ 
cology  of  Beryllium.  Public  Health  Snrvlce 
Publication  No.  2173.  (PHB.  H8MHA),  Na¬ 
tional  Institute  for  Occupational  Safety  and 
Health,  IT.3.  D^Murtoient  of  Bsalth,  Eduea- 
tion,  and  Welfare,  1872. 

7.  Hardy,  H.  L.,  B.  W.  Rabe,  and  S.  Doroh. 
United  States  Beryllium  Case  Registry  ( 1983- 
1966) ;  Review  of  Its  Methods  and  Utility.  J. 
Oecup.  Med.  Vol.  9,  pp.  271-376,  1967. 

8.  losltln,  S.  R.,  A.  N.  Turnar,  and  H.  E. 
Stoklnger.  An  Analysis  of  Dust  and  PUme 
Hazards  in  a  B«ryUium  Plant.  Tneumaeonto- 
sis:  Beryllium  and  Bauxite  Fume*,  A.  J.  Vor- 
wald,  Ed.,  pp.  306-386,  Hoeho;  Bm.,  IBT., 

1960. 

9.  Zielinski,  J.  P.  A  Summary  of  the  Ba- 
sults  of  Seven  Tears  of  Sxpericnca  in  Inres- 
tlgatiqg  the  DtqMiaion  of  BerylUum  in  the 
Air  of  a  Modem  Alloy  Foundry.  WortaAop  an 
BevylUum,  The  Kettering  Laboratory,  Unlv. 
of  Clncianati,  (Cincinnati,  Ohio,,  pp.  84-107, 

1961. 

10.  Breslln,  A.  J.,  and  W.  B.  Barria.  Beaith 
Protection  in  Beryllium  FaeOitiew,  Summary 
of  Ten  Years  of  Experience.  AM  A.  Arch  Ind. 
H.,  Vol.  19,  pp.  696-648,  1960. 

11.  MltchM,  C.  N.,  and  B.  Hyatt.  Beryl¬ 
lium  Hazard  Bvaluatlon  and  ConAraL  Cater¬ 
ing  a  Five  Tear  Study.  Ind.  Hyg.  quart..  Vol. 
18,  pp.  207-213,  1957. 

12;  Stokinger,  H.  K.,  ed.  BeryUlum:  Its  In- 
dnstriul  Hygiene  Aspects.  Aeademte  ETess, 
New  Tffl*,  1968. 

13.  Blsenbud.  M.,  C.  F.  Berghout,  and  L.  T. 
Steadman.  Environmental  Stiullea  In  Plants 
and  Laboratories  Using  Berylliiun;  The  Acute 
Disease.  J.  Ind.  Hyg.  Toxicol.,  Vol.  30,  pp.  281- 
286,  1948. 

14.  Blsenbud,  M.,  R.  C.  Wants,  C.  DiMtaiu 
L.  T.  Steadman,  W.  B.  Harris,  and  B.  S.  well. 
Non-OecupaticMuUL  BwyUioals,  J.  Ind.  Hyg. 
Toxicol.  Vol.  31,  pp.  283-394,  1848. 

16.  Blsenbud,  M,  Basis  of  ths  Prasantty 
Used  Maximum  Allowable  Conoantrations  for 
Contnd  of  BnylUum  Diaeaee.  Workshop  on 
Baryllium.  The  Kettering  Laboratory,  Unlv. 
at  Cincinnati,  Cinclnimtl,  Ohio,  pp.  6-7, 1961. 

16,  American  CkHiferenea  of  Governmental 
Industrial  Hygienists.  Threshold  Limit  Values 
for  Airhome  Contaminants.  1958. 

17.  American  Gonfarenee  of  OovernmentcU 
Industrial  Hygisniats.  TLV’e-ThreshoUk  Limit 
Values  for  Chemical  Substaneee  and  Phyaieal 
Agents  iis  the  Workroom  Bnoironment  teith 
Intended  Changes  for  1976. 

IS;  American  indastrlal  Hygiene  Associa¬ 
tion.  Hpgiene  Guide  for  BeryUtum..  1966  (re¬ 
vised  in  1964). 

19.  IBAC  Monographs  on  the-  MnaliuUion 
of  Carcinogenic  Bisk  of  Chemieats  f  Mgn. 
Vol.  1,  International  Agency  for  Haoeareh  on 
Cancer,  Lyon,  pp.  17-28,  1973. 

20.  V<»wald,  Arthur  J.  Bd.  Fneumoeoniosis. 
Sixth  Saranac  Symposium,  1947,  New  Tork, 
Hoeber,  1950. 

21.  Letter  to  Bobert  A.  Mianware,  OCWA, 
UB.  Dapartment  of  Labor,  lagmdlng  pro¬ 
posed  standard  for  beryllium,  fknm.  Db.  Ho- 
mi^un  Kazeml.  ChlM,  PulmeuMry  Uhit, 
Maaaachuaetts  Oenoral  TTeqyltnI.  dated  June 
a.  1974. 

22.  White,  D.  W.  Jr.  and  J.  E.  Burke..  The 
Metal  Beryllium.  The  Amerlcaa  Society  for 
Metada.  OeeteaBd..  CBiio,  IMA, 

28:  HtodR  H.I,.B>ey  nilnm  BB— ee;  AOen- 
tlnuing  Diagnostic  Problem.  Am.  J.  Med.  Bet, 
Vol.  242,  pp.  150-155,  1961. 


PEDOUl  MdSTH,  VOL  40,  NO.  203— 4BI0AV.  000868  17,  WS 


48822 


PROPOSED  RULES 


24.  Lettw  to  Robert  A.  Manware,  08HA, 
U.S.  Department  of  Labor,  regarding  Beryl¬ 
lium  Caee  Registry,  from  Dr.  Homayoun  Ka- 
zeml,  Chief,  Pulmonary  Unit,  Maasaohueetta 
General  Hospital,  Boston,  Massachusetts, 
dated  January  8,  1975. 

26.  Hasan:  F.  M.,  and  Kazeml,  H.  Chronic 
Beryllliun  Disease:  A  Continuing  Epidemio¬ 
logic  Hazard.  Cheat.  66:3,  March  1974,  p.  289. 

26.  Hamilton,  A.  and  Hardy,  H.  L.  Induatrial 
Toxicology,  3rd  ed.  Publishing  Sciences 
Group,  Inc.,  Maas.  (1974). 

27.  Air  Quality  Criteria  tor  Beryllium  and 
Its  Compounds.  Committee  on  Toxicology 
and  the  Advisory  Center  on  Toxicology,  Na¬ 
tional  Academy  of  Sclences-Natlonal  Re¬ 
search  Council,  Washington,  D.C.,  March 
1966. 

28.  StoecUe,  J.  D.,  Hardy,  H.  L.  and  Weber, 

A.  L.  Chronic  beryllllum  disease:  Long-term 
follow-up  of  60  cases  and  selective  review  of 
the  literature.  Amer.  J.  Med.,  46,  546  (1969). 

29.  Mancuao,  T.  F.  and  El-Attar,  A.  A.  Epl- 
deml<doglcal  Study  of  the  Beryllium  Indus¬ 
try:  cohort  meUiodology  and  mortality  stud¬ 
ies.  J.  Occup.  Med,  11,  422,  (1969) . 

80.  Mancuso,  T.  F.  Relation  of  Duration  of 
Employment  and  Prior  Rei^lratory  Il^ess  to 
Resplratmry  Cancer  Among  Beryllium  Work¬ 
ers.  Environ.  Res.  VoL  3,  pp  251-276,  1970. 

81.  Control  Techniques  for  Beryllltun  Air 
Pollutants,  Environmental  Protection  Agen¬ 
cy,  Office  of  Air  and  Water  Programs-Re- 
aearch,  Triangle  Park,  North  Carollna-Feb„ 
1973. 

32.  American  Conference  of  Governmental 
Industrial  Hygienists:  Bulletin  Board,  An¬ 
nual  Report,  TLV  Committee,  Vol.  20,  No.  1. 
June,  1975. 

33.  Reeves,  A.  L.  Absorption  of  Beryllium 
from  the  Oaetrolntestlnal  Tract.  AJdA..  Ar¬ 
chives  Environ.  H.,  Vol.  11,  ppl  209-218,  1966. 

34.  Janes,  J.  M.,  Higgins,  and  Herrick,  J.  F. 
Beryllium-Induced  Osteo^nlc  Sarcoma  in 
Babbits.  J.  Bone  Joint  Surg.,  Vol.  36  B,  pp. 
543-662,  1954. 

86.  Kelly,  P.  J.,  Janes,  J.  M.  and  Peterson. 
L.  F.  A.  The  Effect  of  Beryllium  on  Bone. 
J.  Bone  Joint  Burg.,  Vol.  43A,  pp  829-844, 
1961. 

86.  Williams,  C.  R.  Evaluation  of  Exposure 
Data  In  the  Beryllium  Registry;  Their  Rela¬ 
tion  to  Present  Maximum  Allowable  Concen¬ 
trations.  Arch.  Ind.  H.  19,  pp  263-267,  1960. 

87.  Schulte,  H.  F.  and  Hyatt.  E.  C.  Beryl¬ 
lium  Machining;  Hazard  Controls  and  Costs. 
Workahop  on  Btryllium,  The  Kettering  Lab¬ 
oratory,  Univ.  of  Cincinnati,  Cincinnati, 
Ohio,  1961. 

38.  Report  presented  by  Dr.  Harry  F. 
Schulte,  Los  Alamos  Scientific  Laborato^,  at 
the  National  Conference  on  the  Current 
Status  of  Beryllium  as  an  Occupational  Haz¬ 
ard.  Case  Western  Reserve  University,  Cleve¬ 
land.  Ohio,  Oct.  3, 1973. 

89.  XLO/WHO  Committee  on  Occupational 
Health  eth  Report.  ITS  Tech.  Rept.  Series 
No.  416,  World  Health  Organization,  1060. 

40.  Arakl.  M.  CMcada,  S.  and  Fujlta,  M. 
(1064)  Experimental  studies  on  be^lUtuu- 
Induced  malignant  tumors  of  rabbits.  Oann, 
4S,  400. 

41.  Barnes,  J.  M.,  Denz,  F.  A.  and  Sissons, 
H.  A.  (1060)  BerjWtun  bone  sarcomata  In 
ndiblts.  Brit.  J.  Cancer,  4, 212. 

48.  Dutra,  F.  B.  and  Largent,  E.  J.  (1950) 
Osteoaarooma  Induced  by  beryllium  oxide. 
Amer.  J.  Path.,  26, 107. 

48.  Dutra,  F.  R..  Largent.  E.  J.  and  Both, 
J.  L.  (1061)  Osteogenic  sarcmna  after  In¬ 
halation  of  beryllium  oxide.  Arch.  Path.,  St, 
478. 

44.  Gardner.  L.  U.  and  Hesllogton,  H.  F. 
(1946)  Osteosarcoma  from  intravenous  beryl- 
Itnm  oomponnds  In  rabbits.  Fed.  Froe.,  S, 
S21. 


46.  Hoagland,  M.  B.,  Grier,  B.  S.  and  Hood. 

M.  B.  (1950)  B^lUum  and  growth.  1.  Bwyl- 
Uum-lnduced  osteogenic  sarcoma.  Cancer 
Rea..  10,  620. 

46.  Janes.  J.  M.,  Higgins,  G.  M.  and  Herrick, 

J.  F.  (1066)  The  Infiuence  of  splenectomy  on 
the  Induction  of  osteogenic  sarcoma  In  rab¬ 
bits.  J.  Bone  Jt.  Surg.,  38A,  809. 

47.  Komitowski,  D.  (1968)  ExperimMital 
beryllliun  conducted  bone  tiunors  as  a  model 
of  osteogenic  sarcoma.  Chtr.  Narzad  Ruchu, 
33,  237. 

48.  Wagner.  W.  D.,  Groth,  D.  H.,  Holtz, 

J.  L.,  Maddmi,  Q.  E.  and  Stockinger,  H.  E. 
(1969)  Ckunparative  chronic  Inhalation  tox¬ 
icity  of  beryllium  or^,  bertrandlte  and  beryl, 
with  production  of  pulmonary  tiunors,  by 
beryl.  Pharmacol.,  IS,  10. 

49.  Yamaguchl,  S.  (1963)  Study  of  beryl- 
liiun-induced  osteogenic  sarcoma.  Nagasaki 
Iggakai  Zaaahi,  38,  127. 

50.  Beeves,  A.  L.,  Deltch,  D.  and  VcHrwald, 
A.  J.  (1967)  Beryllium  carcinogenesis.  1.  In¬ 
halation  eiqxwure  of  rats  to  beryllium  sul¬ 
fate  aerosol.  Cancer  Res.,  27,  439. 

51.  Schepers,  G.  W.  H.  (1964)  Biological 
action  of  beryllium:  Reaction  of  the  monkey 
to  inhaled  aerosols.  Industr.  Med.  Surg.,  33, 1. 

52.  Schepers,  G.  W.  H.,  Durkan,  T.  M.,  Del- 
ahant,  A.  B.  and  Oreedon,  F.  T.  (1967)  The 
biological  action  of  Inhaled  beryllium  sul¬ 
fate.  Arch.  Industr.  Hlth,  16, 32. 

63.  Vorwald,  A.  J.,  ed.  (1950)  Animal 
methods  in  Sixth  Saranac  Symposium 
(1947).  Pneumoconiosis:  Beryllium,  Bauxite 
Jumes,  Compensation,  New  York,  Hoeber, 
p.  393. 

64.  Vorwald,  A.  J.,  Beeves,  A.  L.  and  Urban, 
E.  C.  J.  (1966)  Experimental  beryllium  tox¬ 
icology.  In:  Stokiiiger,  H.  E.,  ed..  Beryllium: 
its  induatrioT  hygiene  aspects.  New  Ymk, 
Academic  Press. 

55. , Williams.  C.  R.  The  Effectiveness  of 
Current  Practices  in  the  Control  of  Exposure 
to  Beryllium.  Workshop  on  Beryllium,  The 
Kettering  Laboratory,  Univ.  of  Cincinnati, 
Cincinnati.  Ohio,  pp.  34-38,  1961. 

vnL  Public  Participation 

Interested  persons  are  invited  to  c<»n- 
ment  on  the  proposed  standard  on  or 
before  December  16,  1975.  Written  data, 
views  and  arguments  must  be  submitted 
in  quadruplicate  to  the  Docket  Officer, 
OSHA.  Technical  Data  Center,  Docket 
No.  H005.  Rofun  N3620,  200  Constitution 
Avenue.  N.W.,  UJS-  Department  of  Labor, 
Washington,  D.C.  20210.  Written  sub¬ 
missions  must  clearly  identify  the  pro¬ 
visions  of  the  proposed  standard  ad¬ 
dressed  and  Uie  position  taken  with 
respect  to  each  such  provision.  The  data, 
Views  and  arguments  will  be  available 
for  public  Inspection  and  copying  at  the 
above  address  and  will  be  made  a  part 
of  the  record. 

In  addition  to  the  comments  and  ob¬ 
jections  invited  above,  OSHA  hereby 
solicits  comments  from  interested  per¬ 
sons  regarding  the  potential  Inflationary 
Impact  of  the  proposed  standard.  Com¬ 
ments  may  be  directed  toward  any  or  all 
of  the  following  subjects: 

(1)  Cost  Impact  on  consmners,  busi¬ 
nesses,  martlets  or  Federal,  state,  or 
local  government; 

(2)  Effect  on  productivity  of  wage- 
earners,  businesses  or  government; 

(3)  Effect  on  competition; 

(4)  Effect  on  supplies  of  Important 
materials,  products,  or  services: 

(5)  Effect  on  employment:  and 


(6)  Effect  on  energy  supply  or 
demsmd. 

It  is  OSHA’s  Intention  to  prepare  an 
inflationary  bnpact  statement  and  anal¬ 
ysis,  if  appropriate,  or  a  certification 
that  the  proposal  has  no  substantial  in¬ 
flationary  impact,  at  least  30  days  prior 
to  any  public  hearings  on  the  proposed 
standard.  The  potential  inflationary  im¬ 
pact  of  the  proposed  standard  will  be  an 
appropriate  issue  at  the  hearings. 

This  procedure  has  been  concurred  in 
by  the  Council  on  Wage  and  Price  Sta¬ 
bility  in  accordance  with  the  Office  of 
Management  and  Budget  Circular  A- 
107  (January  28,  1975) ,  issued  pursuant 
to  Executive  Order  11821  (39  FR  41501, 
November  27,  1974) . 

Pursuant  to  29  CFR  1911.11  (b)  and 
(c) ,  interested  persons  may,  in  addition 
to  filing  written  matter  as  provided 
above,  file  objections  to  the  proposal  re¬ 
questing  an  informal  hearing  with  re¬ 
spect  thereto  in  accordance"  with  the 
following  conditions: 

(1)  The  objections  must  include  the 
name  and  address  of  the  objector; 

(2)  The  objections  must  be  post¬ 
marked  on  or  before  December  16,  1975. 

(3)  The  objections  must  specify  with 
particularity  the  provision  of  the  pro¬ 
posed  rule  to  which  objection  is  taken, 
and  must  state  the  grounds  therefor; 

(4)  Each  objection  must  be  separately 
stated  and  numbered;  and 

(5)  The  objections  must  be  accom¬ 
panied  by  a  summary  of  the  evidence 
proposed  to  be  adduced  at  the  requested 
hearing. 

The  proposed  standard  will  be  re¬ 
viewed  after  consideration  of  the  entire 
record  of  this  proceeding,  including  any 
oral  and  written  data,  ^ews  or  argu¬ 
ments  will  be  modified  appropriately  if 
the  submlssiims  so  warrant. 

Accordingly,  pursuant  to  sections  6(b) 
and  8(c)  of  the  Occupational  Safety  and 
Health  Act  of  1970  (84  Stat  1593,  1599; 
29  U.S.C.  655,  657),  and  29  CFR  Part 
1911,  it  is  hereby  pr(^)osed  to  amend  Part 
1910  of  Title  29  of  the  Code  of  Federal 
Regulations  as  set  forth  below. 

Signed  in  Washlngt(m.  D.C.  this  10th 
day  of  October.  1975. 

John  T.  Dunlop, 
Secretary  of  Labor. 

1.  Table  Z-2  in  S  1910.1000  is  proposed 
to  be  amended  by  deleting  the  follow¬ 
ing: 

§  1910.1000  [Amended] 

•  •  •  •  * 

BeryUliun  and  beryULum  compounds  .  .  . 

2Aig/m*  .  .  .  5^m'  .  .  .  25/tg/m*  ...  30 

minutes  (Z37.39-1970) 

•  e  «  *  • 

2.  A  new  S  1910.1026  is  proposed  to  be 
added  to  Part  1910  of  Tltte  29  of  the  Code 
of  Federal  Regulations,  reading  as  fol¬ 
lows: 

§  1910.1026  Beryllium. 

(a)  Scope  and  avpWkttion,  This  sec¬ 
tion  aivUes  to  the  transportatioii,  pro- 
ducticm,  release,  packaging,  repackaging, 
storage,  handflng,  or  use  cA  beiylllum  ex- 
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cept  thftt  thte  section  will  not  i^ply  to 
working  conditions  with  respect  to  ^Alch 
any  other  Federal  ag^cy  has  exercised 
statutory  authority  to  prescribe  or  en¬ 
force  standards  or  regulations  affecting 
occupational  safety  or  health  hazards.  * 

(b)  Definitions.  "Authorized  persons" 
means  any  person  authorized  by  the  em¬ 
ployer  to  enter  a  regulated  area,  or  any 
person  entering  such  an  area  as  a  desig¬ 
nated  representative  of  employees  for 
the  piuxKJse  of  exercising  the  opportu¬ 
nity  to  observe  monitoring  and  measur¬ 
ing  procedures  under  paragraph  (d)  of 
this  section. 

“Beryllium"  means  elemental  beryl¬ 
lium  and  compoimds  and  alloys  of  beryl- 
liiun  <as  elemental  beryllium)  that  may 
be  released  into  the  place  of  employ¬ 
ment  as  particulate  matter  or  that  may 
be  present  in  the  place  of  employment  in 
bulk  forms. 

"Bulk  forms"  means  beryllium  which 
is  not  airborne  but  which  poses  a  dermal 
hazard  to  employees  upon  contact  with, 
of  paietratim  of  the  skin.  Such  forms  in¬ 
clude  soluble  beryllium  compounds  or 
solid  forms  (i.e.  crystals,  chips,  shavings, 
etc.)  of  soluble  or  insoluble  berylliiun 
which  could  penetrate  the  skin. 

“Director"  means  the  Director,  Na¬ 
tional  Institute  for  Occupational  Safety 
and  Health,  UJ3.  Department  of  Health, 
Education,  and  Welfare,  or  his  designee. 

“Emergency"  means  any  occurrence 
such  as,  but  not  limited  to  equiiunent 
failure,  rupture  of  containers,  or  failure 
of  ccmtrol  equipment  which  is  likely  to, 
or  does,  result  in  the  unexpected  rdease 
of  beryllium  in  excess  of  the  ceiling  Jlmlt. 

“Secretary”  means  the  Secretary  of 
Labor,  U.S.  Department  ctf  Labor,  or  his 
designee. 

(c)  Exposure  Umits — (1)  Permissible 
exposure  limits — (i)  Time-weighted 
average  limit  iTWA).  No  employee  may 
be  exposed  to  an  8-hour  time-wpighted 
average  airborne  concentration  of  beryl¬ 
lium  in  excess  of  1.0  per  cubic  meter  of 
air  (1.0  ug/m*) ,  based  on  a  40-hour  work 
week. 

(il)  CeiUng  limit.  No  employee  may 
be  exposed  to  an  airborne  concoitration 
of  beryllium  in  excess  of  5  micrograms 
per  cubic  meter  of  air  (5  ^g/m*)  as 
averaged  over  a  maximum  sampling  time 
of  15  minutes. 

(2)  Dermal  and  eye  exposure  limit.  No 
employee  may  be  exposed  by  skin  or  eye 
contact  to  bulk  forms  of  beryllium. 

(d)  Exposure  motUtoring  and  measure¬ 
ment — (1)  Initial  monitoring.  Each  em¬ 
ployer  who  has  a  place  of  employment 
in  which  beryllium,  is  present  shall 
monitor  each  such  workplace  and  woi^ 
operation  to  accurately  measure  if  any 
employee  may  be  exposed  to  beryllium 
above  the  permissible  exposure  limits, 
and  determine  if  any  employee  is  ex¬ 
posed  by  skin  contact  with  bulk  fmrms  of 
beryllium.  Such  a  determination  shall 
be  made  hir  monitoring  which  is  r^re- 
sentative  of  each  onployee’s  eq^osure  to 
berylliiun  over  an  8-hour  period. 

(2)  Measurements  below  the  permis¬ 
sible  ttmtt.  If  the  measurements  under 


paragraph  (d)  (1)  of  this  section  reveal 
employee  exposure,  to  be  below  the  per¬ 
missible  exposure  limits  the  employer 
shall  r^>eat  the  measurements  for  each 
employee  at  least  quarterly. 

(3)  Measurements  above  the  Permis¬ 
sible  Limits,  (i)  Where  the  measure¬ 
ments  reveal  employee  exposures  to  be 
in  excess  of  the  permissible  exposure 
limits,  the  measurements  required  un¬ 
der  paragraph  (d)(1)  of  this  section 
shall  be  repeated  for  each  employee  at 
least  mont^.  The  employer  shall  con¬ 
tinue  measurements  \mder  this  para¬ 
graph  (d)  (3)  until  at  least  two  consecu¬ 
tive  measurements  are  below  the  permis¬ 
sible  exposure  limits  and  thereafter  the 
employer  shall  comply  with  paragraph 
(d)  (2)  of  this  section. 

(U)  If  exposure  measurements  reveal 
employee  exposure  to  be  above  the  TWA 
or  the  ceiling  limit,  the  employer  shall, 
in  addition  to  the  requirement  in  para¬ 
graph  (d)  (3)  (i) : 

(a)  Inform  the  employee  of  the  ex¬ 
posure  as  required  by  paragraph  (d)  (5) 
of  this  section: 

(b)  Institute  control  measiu-es  as  re¬ 
quired  by  paragraph  (f )  of  this  section; 
and 

(c)  Provide  personal  protective  equip¬ 
ment  and  clothing  as  required  by  para¬ 
graphs  (g)  and  (i)  of  this  section. 

(4)  Additional  monitoring.  Whenever 
there  has  been  a  production  process  con¬ 
trol  change  which  may  result  in  new  or 
additional  exposures,  or  whenever  the 
employer  has  any  other  reason  to  sus¬ 
pect  a  change  which  may  rrault  in  new 
or  additional  exposures,  or  whenever  the 
employer  has  any  other  reason  to  sus¬ 
pect  a  change  in  exposme  conditions, 
additional  measurements  in  accordance 
with  this  paragraph  shall  be  made. 

(5)  Employee  notification.  The  em¬ 
ployer  shall  individually  notify  in  writ¬ 
ing,  within  5  working  days  after  the 
receipt  of  measurement  results,  every 
employee  who  is  found  to  be  exposed  to 
beryllium  above  the  TWA  or  the  ceiling 
limit.  Such  notification  need  not  be 
given  more  frequently  than  once  a 
month.  The  employee  shall  also  be  noti¬ 
fied  of  the  corrective  action  being  taken, 
to  reduce  exposure  to  or  below  the  per¬ 
missible  limits. 

(6)  Accuracy  of  measurement.  The 
method  of  measurement  shall  have  an 
accuracy  (with  a  (xmfidence  limit  of 
95%)  of  not  less  than  plus  or  minus 
25%  lor  concratrations  of  berylliiun 
greater  than  or  equal  to  1.0  ug/m*.  Sam¬ 
pling  of  airborne  concentrations  of  be- 
'ryllium  to  determine  employee  expo¬ 
sure.  shall  be  performed  by  methods 
whicfi  collect  all  airborne  particles  (i.e. 
respirable  and  nonrespirable) . 

(7)  Employee  exposure.  For  the  pur¬ 
poses  of  this  section,  employee  expo¬ 
sure  is  that  exposure  which  would  occur 
if  the  emidoyee  were  not  using  a 
respirator. 

(e)  Regulated  Areas.  (1)  A  regulated 
-  area  shall  be  estabUdwd  where  concen- 
trattcms  are  In  excess  of  the  permissible 
exposure  limits, 
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(2)  Access  to  regidated  areas  shall  be 
limited  to  authorized  persons. 

(3)  A  weekly  roster  shall  be  made  (ff 
all  persons  who  enter  a  regulated  area. 

(f)  Methods  of  compliance. — (1)  En¬ 
gineering  controls,  (i)  Engineering  con¬ 
trols  shall  be  instituted  immediately  to 
reduce  exposures  to  or  below  the  permis¬ 
sible  exposure  limits,  except  to  the  ex¬ 
tent  that  such  controls  are  not  feasibte. 

(li)  A  program  shall  be  established  as 
soon  as  practicable,  and  imidemented  to 
reduce  exposures  to  or  below  the  per¬ 
missible  exposiure  limits  or  to  the  greatest 
extent  feasible,  solely  by  means  of  en¬ 
gineering  controls. 

(iii)  Written  pls^  for  such  a  program 
shall  be  developed  and  furnished  upon 
request  for  examination  and  copying  to 
the  Secretary  find  the  Director.  Such 
plans  shall  be  reviewed  and  revised  at 
least  every  6  months  to  refiect  the  cur¬ 
rent  status  of  the  program. 

(iv)  When  mechanical  ventilation  is 
used  to  control  exposure,  measurements 
which  demonstrate  the  effectiveness  of 
the  system  to  control  the  exposure,  such 
as  capture  velocity,  duct  velocity,  or 
static  pressure,  shall  be  made  at  least 
every  three  months.  Measurements  of  the 
system's  effectiveness  to  control  exposure 
shall  also  be  made  within  5  days  of  any 
change  in  production,  process,  or  con¬ 
trol  which  might  result  in  any  change  in 
airborne  concentrations  of  'benrllitun. 

(2)  Work  practice  controls.  Wherever 
feasible  «igineering  controls  which  can 
be  Instituted  immediately  are  not  suf¬ 
ficient  to  reduce  exposures  to  or  below 
the  permissible  exposure  limits,  they 
shall  nonetheless  be  used  to  reduce  ex¬ 
posures  to  the  lowest  practicable  level, 
and  shall  be  supplemented  by  work  prac¬ 
tice  controls. 

(3)  Respirators.  Where  feasible  engi¬ 
neering  controls  and  supplemental  work 
practice  controls  are  insufficient  to  re¬ 
duce  exposures  to  or  below  permissible 
exposure  limits,  they  diall  nonethdess  be 
used  to  reduce  exposures  to  the  lowest 
practicable  level  and  diall  be  supple¬ 
mented  by  the  use  of  respirators  In  ac¬ 
cordance  with  parf^aph  (g)  of  this  sec¬ 
tion  as  required. 

(g)  Respiratory  protection — (1)  Per¬ 
mitted  use.  Where  respirators  are  re¬ 
quired  imder  this  section,  compliance 
with  the  permissible  exposure  limit  may' 
not  be  achieved  by  the  use  of  respirators 
except: 

'  (i)  During  the  time  period  necessary 
to  install  engineering  controls;  or 
(ii)  In  work  situations  such  as  main¬ 
tenance  and  repair  activities  In  which 
engineering  contnds  are  not  feasible:  or 
(111)  In  work  situations  in  which  en¬ 
gineering  controls  and  supplemental 
work  practice  controls  are  insufficient  to 
reduce  exposure  to  or  below  the  permis¬ 
sible  exposure  limits;  or 
(iv)  Hi  emergencie& 

(2)  Respirator  selection,  (i)  Where 
respirators  axe  required  under  this  sec¬ 
tion  the  «nployer  riiall  select  and  pro¬ 
vide  the  apiMXHiinate  respirator  from 
TM)le  1  and  shall  ensure  the  employee 
uses  the  remilrator  ivovided. 
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KESPIBATOBT  HtOTECTIOIT  IDS  BBSTXUUBC 

Concentration  of 

Berylliwn  (tm/m)*  Required  Respirator 
equal  to  or  1«S8  (a)  Atr>puiifying  Teiq>l- 

tban  10.  rator  equipped  with 

h  1  g  h-efflclency  fil¬ 
ters  ^  and  quarter- 
ma^  or  half-mash 
facepiece:  or  (b) 

8vq>plled  air  respira¬ 
tor  equipped  with 
half  mash  facepiece. 
Equal  to  or  less  (a)  Alr-purlfylng  respl- 
than  60.  rator  equipped  with 

h  1  g  h-efilclency  fil¬ 
ters^  and  full  face- 
piece;  or  (b)  Bup- 
plled-alr  respirator 
equipped  with  full 
facepiece;  or  (c) 
Self-contained 
breathing  apparatus 
equlpi>ed  with  full 
facepiece. 

Equal  to  or  less  (a)  SuppUed-alr  respl- 
than  1,000.  rator  equipped  with 

hatf-mash  facepiece 
and  operated  In  con¬ 
tinuous  flow  mode;  or 
(b)  Powered  air  puri¬ 
fying  respirator 
equipped  with  high 
efficiency  Alters^  and 
equipped  with  half¬ 
mash  or  full  face- 
piece  or  hood. 

Equal  to  or'  less  (a)  SuppUed-alr  respl- 
ithan  2,000.  ratew  equipped  with 

full  facepiece,  helmet, 
or  hood  and  operated* 
In  continuous  flow  or 
pressure  -  demand 
mode. 

Oreater  than  2,000  (a)  Self  -  contained 
or  unhnown.  breathing  apparatus 

equipped  with  full 
facepiece  and  operat¬ 
ed  In  pressure-de¬ 
mand  mode. 

'Note:  High  efficiency  Alter — 99.97  percent 
efficient  against  0.3  micron  size  particles. 

(tl)  Respirators  shall  be  selected  from 
those  approved  by  the  Mining  Enforce¬ 
ment  and  Safety  Administration 
(formerly  called  the  Bureau  of  Mines) 
or  by  the  National  Institute  for  Occu¬ 
pational  Safety  and  Health  under  the 
provisions  of  30  CFR  Part  11. 

(iil)  Respirators  prescribed  for  higher 
.concentrations  may  be  used  for  any  lower 
concentration. 

<3)  Respirator  program.  (1)  The  em¬ 
ployer  Shan  institute  a  respiratory  pro¬ 
gram  in  accordance  with  §  1910.134  (b) , 
(d) ,  (e) ,  and  (f ) . 

(ii)  Employees  who  wear  respirators 
shall  be  aUowed  to  leave  work  areas  to 
wash  the  face  and  respirator  facepiece 
CO  prevent  potential  skin  Irritation  as¬ 
sociated  wltii  respirator  use. 

(h)  Emergency  situations — (1)  Writ¬ 
ten  plan.  (1)  A  written  plan  for  emer¬ 
gency  situations  shall  be  developed  for 
each  facility  involved  in  a  beryllium  op¬ 
eration  in  which  there  is  a  possibUity  of 
an  emergency.  Appropriate  portions  of 
the  plan  shaU  be  implemented  in  tiie 
event  of  an  emergency. 

(ii)  Tlie  plan  shall  specificaUy  pro¬ 
vide  that  employees  engaged  in  correct¬ 
ing  emergency  conditions  shall  be 


equipped  as  required  in  pan«raphs  (g) 
and  (i)  of  this  section  until  the  oner- 
gency  is  abated. 

(iii)  Employees  not  engaged  in  cor¬ 
recting  the  emergency  shall  be  restricted 
from  the  area  and  normal  operations  in 
the  affected  areais)  shall  not  be  resumed 
until  the  emergency  is  abated. 

(2)  Alerting  employees.  Where  there 
is  the  possibility  of  emidoyee  exposure  to 
beryllium  in  excess  of  the  ceiUhg  limit 
due  to  the  occurrence  of  an  emergency, 
a  general  alarm  shall  be  installed  and 
maintained  to  promptly  alert  ^ployees 
such  occurrences. 

(i)  Skin  protection  and  work  cloth¬ 
ing. — (1)  Work  clothing.  Where  employ¬ 
ees  are  exposed  to  airborne  concentra¬ 
tions  of  beryllium  in  excess  of  the 
permissible  exposure  limits,  or  are  sub¬ 
ject  to  skin  contact  with  bulk  forms  of 
beryllium  the  emidoyer  shall  provide  and 
ensure  that  employees  wear  work  cloth¬ 
ing  and  other  appropriate  protective 
equiiHnent  in  accordance  with  this  para¬ 
graph. 

(1)  The  employer  shall  provide  each 
employee  with  coveralls  or  similar  full- 
body  work  clothing,  headcoverings,  and 
work  shoes  or  shoe  coverings.  Resin- 
impregnated  paper  or  siniilar  disposable 
work  clothing  may  be  substituted  for 
fabric-type  clothing. 

(ii)  New  or  laundered  work  clothing 
shall  be  provided  at  least  daily  to  each 
affected  emjdoyee. 

(2)  Skin  and  eye  protection.  (1) 
Wherever  emidoyees  are  subject  to  skin 
contact  with  bulk  forms  of  beryllium, 
the  employer  shall  provide  and  ensure 
that  employees  wear  protective  gloves 
impermeable  to  the  material  handled. 

(ii)  Additional  lUDtection  such  as  face 
shields,  goggles,  and  gauntlets,  which 
provide  protection  for  eyes,  face,  neck, 
arms  and  other  exposed  skin  areas,  shall 
be  provided  if  the  operation  could  result 
in  such  areas  having  contact  with  bidk 
forms  of  beryllium. 

(iii)  Protective  clothing  and  equip¬ 
ment  required  by  this  paragraph  shall 
be  supplied  to  each  employee  d^y,  and 
shall  be  maintained  in  accordance  with 
paragraph  (j)  of  this  section. 

(j)  Equipment  and  clothing  launder¬ 
ing  and  maintenance. — (1)  Laundering. 
(i)  The  employer  shall  launder,  main¬ 
tain,  or  dispose  of  skin  protective  devices 
and  work  clothing  required  by  para¬ 
graph  (i)  of  this  section. 

(ii)  The  emplosrer  shall  Inform  any 
person  who  launders  or  cleans  beryllium 
contaminated  protective  devices  or  work 
clothing  of  the  potentially  harmfvil  ef¬ 
fects  of  exposure  to  beryllium. 

(2)  Removal  and  storage,  (i)  the  em¬ 
ployer  shall  ensure  that  employees  re¬ 
move  contaminated  work  clothing  only 
in  change  rooms  as  required  by  para¬ 
graph  (m)  (1)  of  this  section. 

(ii)  The  employer  shall  ensure  that  no 
emirfoyee  removes  contaminated  protec¬ 
tive  devices  and  work  clothing  from  the 
change  room  except  for  those  onployees 
authorized  to  do  so  for  the  purpose  of 
laundering,  maintenance,  or  disposal. 

(iii)  Beryllium-contaminated  protec¬ 
tive  devices  and  work  clothing  shall  be 


I^aced  and  stored  in  closed  containers 
which  prevent  dispersiem  of  the  beryl¬ 
lium  oi^ide  the  container. 

(iv)  Contsdnexs  of  ctmtaminated  pro¬ 
tective  devices  oc  work  clothing  which 
are  to  be  removed  from  change  rooms 
or  from  the  work  idace  for  laundering 
or  disposal,  or  for  any  other  reason,  shall 
bear  labels  in  accordance  with  psuca- 
graph  (p)  (2)  of  this  secti<Mi. 

(v)  Dust  removal  by  blowing  or  shak¬ 
ing  of  work  clothing  is  prohibited. 

(k)  Housekeeping — (1)  Work  surfaces. 

(i)  All  external  work  surfaces  shall  be 
maintained  free  of  accumulations  of 
beryllium  dust. 

(ii)  Dry  sweeping  and  the  use  of  com¬ 
pressed  air  for  ^e  cleaning  of  floors  and 
other  surfaces  where  beryllium  dust  is 
found  is  prohibited. 

(iii)  Where  vacuuming  methods  are 
selected,  either  portable  units  or  per¬ 
manent  systems  may  be  used. 

(a)  If  a  portable  unit  is  sheeted,  the 
exhaust  shall  be  attached  to  the  general 
workplace  exhaust  ventilation  system  or 
collected  within  the  vacuum  unit, 
equipped  with  high  efficiency  Alters,  so 
that  beryllium  is  not  reintroduced  into 
the  work  place  air;  and 

(b)  Portable  vacuum  \mits  used  to  col¬ 
lect  beryllium,  may  not  be  used  for  other 
cleaning  purposes  and  shall  be  labeled  as 
prescribed  by  paragraph  (p)(2)  of  this 
section. 

(iv)  Cleaning  of  floors  and  other  con¬ 
taminated  surfaces  may  not  be  performed 
by  washing  down  with  a  hose,  unless  a 
flne  spray  has  first  been  laid  down. 

(2)  Dust  collection  systems.  Periodic 
cleaning  of  dust  cxdlection  systems,  i.e. 
ducts.  Alters,  etc.  shall  be  perfmmed  to 
reduce  beryllium  dust  buildups. 

(l)  Waste  disposal.  Beryllium  waste, 
scrap,  debris,  bags,  containers  or  equip¬ 
ment,  consi^ed  for  disposal,  shall  be 
collected  and  disposed  of  in  sealed  bags 
or  otiiet  closed  containers  which  prevent 
dispersion  of  beryllium  outside  the  con¬ 
tainer. 

(m)  Hygiene  facilities  and  practices. 
Where  employees  are  exposed  to  airborne 
concentrations  of  berylUiun  in  excess  of 
the  permissible  exposure  limits,  the  fa¬ 
cilities  described  by  this  paragraph  shall 
be  provided  by  the  employer  for  the  use 
of  those  employees  and  employees  shall 
be  required  to  use  the  facilities  provided. 

(1)  Change  rooms.  The  employer  shall 
provide  change  roOTis  in  accordance  with 
§  1910.141(e). 

(2)  Showers.  Showers  shall  be  pro¬ 
vided  in  accordsuice  with  §  1910.141(d) 

(3). 

(3)  Locker-shower  arrangements. 
Clothes  locker  and  shower  facilities  shall 
be  so  arranged  that  the  showers  serve  to 
demarcate  between  potentially  contam¬ 
inated  and  uncontaminated  areas. 

(4)  Lavatory -toilet  arrangements. 
Lavatory  and  toilet  facilities  which  are 
located  in  ber3dlium  contaminated  areas 
Shan  be  so  arranged  that  no  access  is 
available  to  an  uncontaminated  area. 

(n)  Medical  surveillance — (1)  General 
requirements,  (i)  Each  employer  who  has 
a  place  of  emifloyment  in  which  employ¬ 
ees  are,  have  been,  or  wiU  be  exposed  to 
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beryllium  above  the  permissible  exposure 
limit  or  ceiling  limit  shall  institute  a 
medical  surveillance  program. 

(ii)  Tlie  program  shall  provide  each 
affected  employee  with  an  (H>Portunity 
for  medical  examinations  in  accordance 
with  t^  paragraph. 

(iii)  If  any  employee  refuses  any  re¬ 
quired  medical  examination,  the  em¬ 
ployer  shfdl  inform  the  employee  of  the 
possible  health  consequences  of  such  re¬ 
fusal  obtain  a  signed  statement  from 
the  employee  Indicating  that  the  em¬ 
ployee  understands  the.  risk  involved  by 
the  refusal  to  be  examined. 

(iv)  All  medical  examinations  and 
procedures  shall  be  performed  by  or  un¬ 
der  the  supervision  of  a  licensed  phsrsi- 
cian,  and  shall  be  provided  during  the 
employee’s  normal  working  hours,  with¬ 
out  cost  to  the  employee. 

(2)  Initial  examinations.  At  the  time 
of  initia.1  assignment,  or  upon  Institution 
of  medical  surveillance,  the  following 
shall  be  performed  by  the  physician: 

(i)  A  work  history  and  a  medical  his¬ 
tory  which  shall  Include  the  presence 
and  degree  of  respiratory  symptoms,  l.e., 
breathlessness,  cough,  sputum  produc¬ 
tion  and  whe^dne;;  and 

(ii)  A  medical  examination  which 
must  include  as  a  minimum  the  follow¬ 
ing: 

(a)  A  14  X  17  posterior-anterior  chest 
X-ray; 

(b)  Pulmonary  function  tests  to  in¬ 
clude  forced  vital  capacity  (FVC) ; 

(c)  Bas^ine  wele^t;  and 

(d)  A  skin  examination. 

(3)  Periodic  examinations,  (i)  Examl- 
naticms  specified  in  this  paragraidi  shall 
be  performed  at  least  annually  for  aU 
^nployees  specified  in  paragraidi  (n)  (1) 
of  this  section. 

(ii)  If  an  onployee  has  not  had  the 
examinations  prescribed  in  paragraph 
(n)  (2)  of  this  section  within  3  months  of 
his  termination  of  employment,  the  em¬ 
ployer  shall  make  such  lamination 
available  to  the  emjfioyee. 

(4)  Alternative  medical  examinations. 
If  the  examining  idiysician  determines 
that  alternative  medical  examinations  to 
those  specified  in  paragraidi  (n)(2)  of 
this  section  will  provifie  at  least  equal  as¬ 
surance  of  detecting  medical  condltimis 
pertinent  to  protecting  the  emplc^ee 
fnun  the  health  hazards  associated  with 
exposure  to  beryllium,  the  employer  may 
accept  such  alternative  medical  surveil¬ 
lance  examinations  as  meeting  the  re¬ 
quirements  of  this  section  provided  that 
the  employer: 

(i)  Obtains  a  staitement  from  the  ex¬ 
amining  physician  setting  forth  the 
alternative  medical  examlnidions  and 
the*  rationale  for  their  substitution;  and 

(ii)  Informs  each  exposed  employee  of 
the  fact  that  alternative  medical  exami¬ 
nations  to  those  required  in  paragraph 
(n)(2)  of  this  section  are  to  be  made 
available. 

(5)  Interim  examinations.  Each  em¬ 
ployee  exposed  to  beryllium  due  to  the 
occurrence  of  an  emergency  diail  be 
provided  the  medical  examinations  pre¬ 
scribed  in  paragraph  (n)(2)  oi  this 
section. 


(6)  Information  provided  to  the  phy¬ 
sician.  The  employer  shall  provide  the 
following  information  to  the  examining 
Idiysiclan: 

(i)  A  copy  of  this  regulation  for  beryl¬ 
lium  includhig  Appendixes  A,  B.  and  C; 

(ii)  A  description  of  the  affected  em¬ 
ployee’s  duties  as  they  relate  to  his 
exposure; 

(ill)  The  results  of  the  employee’s 
exposure  measurement; 

(iv)  A  description  of  any  personal 
protective  equipment  used; 

(V)  The  employee’s  anticipated  or  es¬ 
timated  exposure  level  (for  preplace¬ 
ment  examinations  or  in  cases  of  expo¬ 
sure  due  to  an  emergency) ;  and 

(vi)  Upon  request  of  the  physician, 
information  from  previous  medical  ex¬ 
aminations  of  the  affected  employee. 

(7)  Physician’s  written  opinion,  (i) 
The  emplo3rer  shall  obtain  a  written 
opinion  from  the  examining  physician, 
containing  the  following: 

(a)  ’The  physician’s  opinion  as  to 
whether  the  employee  has  any  detected 
medical  condition  which  would  place  the 
employee  at  increased  risk  of  material 
impairment  of  the  employee’s  health 
from  exposure  to  beryllium,  or  whidi 
would  directly  or  indirectly  aggravate 
any  detected  medical  condition;  and 
Xb)  Any  recmnmended  limitations 
upon  the  employee’s  exposure  to  bo^l- 
Hum  and  upon  the  use  of  protective 
equipment  and  respirators;  and 

(c)  A  statement  that  the  employee 
has  been  Informed  by  the  physician 
any  medical  conditions  which  require 
further  examination  or  treatjnent. 

(ii)  Hie  written  (^pinion  shall  not  re- 
v«J  specific  findings  or  diagnoses  un¬ 
related  to  exposure  to  berylUum 

(ill)  A  copy  of  the  written  opinion 
shaU  be  provided  to  the  affected 
employee. 

(iv)  If  the  employer  determines,  on 
the  basis  of  the  pl^rsician’s  written  opin¬ 
ion,  that  any  ^ployee’s  health  would 
be  materially  impaired  by  continued  ex¬ 
posure  to  b^lUum,  such  employee  shall 
be  withdravm  from  possible  exposure  to 
berylUum. 

(o)  Employee  information  and  train- 
ing. — (1)  Training  program.  (1)  Hie 
employer  shall  provide  a  training  pro¬ 
gram  for  all  employees  assigned  to  work¬ 
place  areas  where  any  berylUum  is  lun- 
duced,  rdeased,  packaged,  repackaged, 
stored,  handled,  or  used. 

(U)  ’The  training  program  shaU  be 
provided  at  the  time  of  initial  assign¬ 
ment,  and  at  least  annually  thereafter, 
and  shaU  Include  informing  each  em¬ 
ployee  of: 

(a)  The  information  contained  in  the 
substance  data  sheets  for  berylUum, 
which  are  contained  in  Appendixes  A 
and  B; 

(b)  The  quantity,  location,  manner  of 
use,  release  or  storage  of  berylUum  and 
the  specific  nature  of  operations  which 
could  result  in  exposure  to  berylUum  at 
or  above  the  permissilUe  limits  as  weU 
as-any  necessary  protective  steps; 

(c)  ’The  purpose,  proper  use.  and  lim¬ 
itations  of  respiratory  devices  as  speci¬ 
fied  in  §  1910.134  (b).  (d).  (e),  and  (f); 


(d)  The  purpose  and  a  description  of 
the  medi(»l  surveillance  program  as  re¬ 
quired  by  paragraidi  (n)  of  this  section 
and  the  Information  contained  in  Ap- 
p«idix  C; 

(e)  Emergency  procedures  as  reqviired 
by  paragraph  (h)  of  this  section;  and 

(/)  A  review  of  this  standard. 

(2)  Access  to  training  materials,  (i)  A 
copy  of  this  standard  and  its  i4)pendices 
shaU  be  readily  available  to  aU  employees 
exposed  to  beryllivun. 

(ii)  AU  materials  relating  to  the  em¬ 
ployee  information  and  training  pro¬ 
gram  shaU  be  provided  upon  request  to 
the  Assistant  Secretary  and  the  Director. 

(p)  Precautionary  labels  and  signs.  (1) 
General,  (i)  Labels  or  signs  required  by 
this  paragraph  may  be  in  addition  to  or 
in  combination  with  labels  required  by 
other  statutes,  regulations  or  ordinances. 

(U)  No  statement  shaU  appear  on  or 
near  any  required  sign,  label  or  instruc¬ 
tion  which  contradicts  or  detracts  from 
the  effect  of  any  such  required  sign,  label 
or  instruction. 

(2)  Labels.  Precautionary  labels  shaU 
be  appUed  to  aU  containers,  packages  or 
eqiUpment  containing  beryUlum.  The  la¬ 
bel  ShaU  provide  at  least  the  foUowing 
information: 

(1)  The  word  “WARNING”  or 
“DANGER” 

(U)  The  word  “BeryUlum”  (may  in¬ 
clude  lidditional  words  such  as  aUoy, 
powder,  prockwt,  etc.) 

(Ui)  A  warning  statonent  against 
bre''^hing  dusts  or  fumeSb 
(iv)  A  warning  statement  to  avoid  skin 
or  eye  contact  where  such  hasards  are 
present  and  to  wash  thoroughly  after 

hRHilUng. 

(3)  Sigiu.  Entrances  or  access  ways  to 
regulated  areas  diaU  be  posted  with  legi¬ 
ble  signs  bearing  the  legend: 

Wasnino  (or  Dahorr) 
Autborized  PsRSoinrEL  Only 
Hesplrston  and  Protective  Clothing 
B^ulred  to  be  Worn  in  this  Area 

(q)  Recordkeeping — (1)  Exposure 
measuremenL  The  employer  shaU  keep 
an  accurate  recmrd  of  aU  measurements 
taken  to  monitor  employee  exposure  to 
berylUum  as  prescribed  in  paragraph  (d) 
of  this  section. 

(1)  This  record  shaU  include: 

(a)  The  date  of  measurements; 

(b)  The  operation  involving  exposure 
to  berylUum  which  is  being  monitored; 

(c)  Sampling  and  analytical  methods 
used  and  evidence  of  their  accuracy; 

(d)  Number,  dmation,  and  results  of 
samples  taken; 

(e)  Type  of  protective  devices  worn, 
if  any;  and 

(/)  Name  and  social  security  number 
and  exposure  of  the  employee  monitored. 

(ii)  ’Ihls  record  shaU  be  maintained 
for  at  least  40  years,  or  for  the  duration 
of  the  employee’s  employment  plus  20 
years,  whichever  is  longer. 

(2)  Mechanical  ventilation  measure¬ 
ments.  When  mechanical  ventilation  is 
used  as  an  engineering  control,  the  em¬ 
ployer  ShaU  maintain  a  record  of  the 
measurements  demonstrating  the  effec¬ 
tiveness  of  such  ventilation  as  required 
by  paragraph  (f)  (1)  (iv)  of  this  section. 
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(1)  This  record  shall  include: 

(a)  Date  of  measurement; 

(b)  Type  of  measurement  taken;  and 

(c)  Result  of  measurement. 

(ii)  This  record  shall  be  maintained 
for  at  least  two  years. 

(3)  Employee  training.  The  employer 
shall  keep  an  acciirate  record  of  all  em¬ 
ployee  training  required  by  paragraph 
(0)  oi  this  section. 

(i)  This  record  shall  include: 

(a)  Date  of  training; 

(b)  Name  and  social  security  num¬ 
ber  of  employee  trained;  and 

(c)  Content  or  scope  of  training  pro¬ 
vided; 

(ii)  This  record  shall  be  maintained 
for  at  least  2  years. 

(4)  Medical  surveillance.  The  employ¬ 
er  shall  keep  an  accurate  medical  record 
for  each  enployee  subject  to  medical 
smrveUlaiKe  reqidred  by  paragraph  (n) 
of  this  section. 

(i)  The  recmrd  shall  include; 

(a)  Physician’s  written  opinion; 

(b)  Any  employee  medical  complaints 
r^ted  to  exposure  to  beryllium; 

(c)  A  copy  of  the  information  pro¬ 
vided  to  the  physician  as  required  by 
paragraph  (n)  (6)  of  this  section;  and 

(d)  A  signed  statement  of  any  refusal 
te>  be  examined. 

(h)  This  record  shall  be  makitahicd 
for  at  least  40  years,  (b:  for  tise  duration 
of  employment  plus  20  years,  whidMver 
is  longer. 

(5)  Rosters.  Rosters  required  by  para- 
grai^  (e)(3>  at  this  section  shall  be 
maintained  for  at  least  40  years. 

(6)  Availability,  (i)  All  records  re¬ 
quired  to  be  maintained  by  this  section 
shall  be  made  available  upon  request  to 
the  Secretary  and  the  Director  for  ex¬ 
amination  and  ccBnriiur. 

(ii)  Enmloyee  exposure  measurement 
records  as  required  by  paragraph  (q)  (1) 
of  this  sechmi  shall  be  made  available 
for  examination  and  copsdng  to  em¬ 
ployees,  former  employees,  and  their 
designated  representatives. 

(Hi)  Employee  medical  records  re¬ 
quired  to  be  maintained  by  this  section 
shall  be  made  available  upon  request  for 
examination  and  copying  to  a  Dhysiclan 
designated  by  the  employee  or  former 
employee. 

(7)  Transfer  of  records,  (i)  In  the 
ev^  the  euployer  ceases  to  do  busizvess, 
the  successor  shall  receive  and  retain 
all  records  required  to  be  maintained  by 
this  section. 

(ii)  In  the  event  the  employer  ceases 
to  do  business  and  there  is  no  successor 
to  receive  and  retain  his  records,  these 
reemrds  shall  be  transmitted  by  mail  to 
the  Director,  and  each  employee  and 
former  muployee  shall  be  individually 
notified  in  ynriting  of  this,  transfer. 

(r)  Observation  of  monitoring.  (1)  Em¬ 
ployee  observaUon.  The  employer  shall 
give  his  employees  or  their  representa¬ 
tives.  an  oiHiortunity  to  observe  any 
measuring  of  their  exposure  to  beryllium 
which  ia  conducted  pursuant  to  this  sec¬ 
tion. 


(2)  Observation  procedures,  (i)  When 
observation  ot  the  mcmitoring  of  em¬ 
ployee  exposure  to  beryllium  requires  en¬ 
try  into  an  area  where  the  use  of  per¬ 
sonal  protective  devices  is  required,  the 
observer  shall  be  provided  with  and  re¬ 
quired  to  use  such  equipment  and  shall 
comply  with  an  other  applicable  safety 
and  health  procedures. 

(ii)  Without  interfering  with  the  meas¬ 
urement,  observers  shall  be  entitled  to; 

(a)  Receive  an  explanation  of  the 
measmement  procedures: 

(b)  Observe  all  steps  related  to  the 
measurement  of  airborne  concentration 
of  beryllium  performed  at  the  place  of 
exposusel  and 

(c)  Record  the  results  obtained. 

(s)  Effective  date.  This  standard  shall 
become  effective  30  days  foUowing  pub¬ 
lication  of  the  final  standard  in  the  Fed¬ 
eral  Register. 

(t)  Startup  dates.  (1)  Employee  meas¬ 
urement.  Measur«nents  prescribed  in 
paragraph  (d)  of  this  section  shall  be 
instituted  within  3  months  of  the  effec¬ 
tive  date  of  the  final  standard,  except 
that  for  new  production  areas  or  opera¬ 
tions  such  measurements  shall  be  insti¬ 
tuted  within  30  days  of  startup  of  op- 
eratimi. 

(2)  Medical  swrveillance.  Medical  sur¬ 
veillance  prescribed  in  paragraph  (n)  of 
this  section  shall  be  instituted  within  3 
months  of  the  promulgatiwi  of  the  final 
standard. 

(u)  Appendixes.  The  information  con¬ 
tained  in  the  appendixes  to  S  1910.1026 
is  not  intended,  by  itself,  to  create  any  ad¬ 
ditional  obligations  not  otherwise  im¬ 
posed  or  to  detract  from  any  existing 
obligation. 

Affbndix  a 

SUBSTANCE  SAFETY  DATA  SHEET 
BeryUlum 

I.  Substance  Identification 

A.  Substance  BeryUlum 

B.  Permissible  exposure: 

X.  Urbane.  1.0  mterogram  d  bo^lium 

per  cnibic  lostac  ot  air  (1.0sg/m<),  tlme- 
welghted-average  (TWA)  for  an  a-bour 
workday,. with  a  celling  concentration  Umlt 
of  SAg/m*  as  sYwaged  over  a  maximum  sam¬ 
pling  time  of  15  minutes. 

1.  Dermal.  Skin  contact  with  bulk  forma  of 
b«:^Uum  is  prohibited. 

C.  Appearance:  Steel-gray-solid  (metal) 
n.  health  Hazaed  Data 

A.  Ways  in  which  beryllium  affects  your 
body:  BeryUlum  can  affect  your  body  when 
you  breathe  tas  alrbrane  berylUum  particles. 
Certain  taema  of  beryUlum  can  also  cause 
diseases  ot  the  akin  and  eyes  if  they  contact 
such  areas. 

B.  Effects  of  overexposure: 

1.  Short-term  overexposure:  Breathing  air¬ 
borne  concentrations  of  beryllium  materials 
may  cause  damage  to  your  respiratory  sys¬ 
tem.  S3rmptoms  of  overexposure  may  include 
spasmodic  cough,  substernal  discomfort  anti 
burning,  tightness  of  the  chest,  difficulty  in 
breathing  upon  exertion,  mild  nose  bleeds 
and  irritation  of  nasal  and  bronchial 
passages. 

Skin  contact  with  certain  forms  of  beryl¬ 
lium  may  cause  ddn  disease.  Symptoaos  of 
skin  disease  include  Itching  and  reddened, 
elevated,  or  fluid  accumulated  lesions  whloli 


appear  on  the  body,  especially  the  face,  neck, 
arms  and  hands.  Ulcers  can  result  from  Im¬ 
plantation  of  beryllium  substances  In  skin 
areas  previously  injured  as  a  result  of  abra¬ 
sions,  cuts.  etc.  Abscess  and  ulceration  fre¬ 
quently  result  from  such  exx>osure. 

Eye  effects  may  occur  as  Inflammation  of 
the  conjunctiva  In  “^lash  bum”  or  In  as¬ 
sociation  with  contact  dermatitis.  Splashes 
may  also  cause  emmeal  bums  (dosely  re¬ 
sembling  those  produced  by  acids  and  alka¬ 
lies.  Fluid  accumulation  fmd  reddening 
around  the  eye  socket  are  frequently 
observed. 

2.  Long-term  (chronic)  overexposure:  If 
you  are  overexposed  to  beryllium  for  long 
periods  of  time  you  may  develop  serious  res- 
p^tory  disease.  This  disease  may  not  develop 
until  many  years  after  exposure.  Early  symp¬ 
toms  and  signs  may  Include  weakness,  easy 
fatigability,  weight  loss,  cough  and  chest 
pain. 

in.  Emergency  and  First  Aid  Procedures 

1.  Skin  exposure:  If  powders  or  liquids  con¬ 
taining  beryllium  contact  skin  areas,  im¬ 
mediately  wash  the  affected  skin  areas  with 
soap  and  water  to  remove  the  beryllium. 

2.  Sye  exposure:  If  a  beryllium  Is  splashed 
Into  the  eyes,  the  eyes  should  be  flushed  im¬ 
mediately  with  water  for  at  least  6  minutes. 
The  individual  should  then  be  referred  to  a 
physician. 

3.  Breathing:  Individuals  who  accidentally 
inhale  large  amoimta  of  boylllum  dust  or 
fiunes  should  be  removed  from  contact  with 
beryllium  and  Immediately  referred  to  a 
pb^clan. 

IV.  Protective  Clothing  and  Equipment 

A.  Respirators:  BespiratcNs  can  only  be  re¬ 

quired  for  routine  use  If  your  employer  Is  in 
the  process  of  installing  engineering  controls 
and  in  situations  where  these  controls  are 
Insufficient  or  cannot  feasibly  reduce  ex¬ 
posure  levels- to  permiaidble  limits.  You  may 
be  required  to  wear  respirators  for  non¬ 
routine  activities  or  in  emergencies  If  you 
are  likely  to  be  exposed  in  excess  of  permis¬ 
sible  exposure  limits.  If  respirators  are  worn, 
they  must  have  a  Mining  Enfbrcement  and 
Safety  Administration  or  National  Institute 
for  Occupational  Safety  and  Health  (NIOSH) 
seal  of  iqiproval.  (Older  re^irators  may  have 
a  Bureau  of  approval  label);  If  you 

experience  difficulty  breathing  while  wearing 
a  respirator,  tell  your  employer. 

B.  Protective  clothing.  Protective  clothing 
must  be  provided  for  you  and  pDU  must 
wear  such  clothing  to  premit  beryllium  from 
b^ng  carried  outside  the  workplace  on  your 
own  clothing  and  to  protect  your  diln  from 
contact  with  beryllium. 

C.  Rye  and  face  protection:  Tour  employer 
is  required  to  provide  and  you  must  wear 

goggles  If  beryllium  dust  or  soluttone 
cotdd  be  splashed  In  your  eyes,  and  a  face 
shield  if  solutions  could  be  splashed  on  your 
face. 

V.  PBECAUnONS  FOE  SAFE  USE,  HANDLING  AND 
Stosage 

Beryllium  should  be  cleaned  np  by  vac¬ 
uuming  or  by  wet  methods.  Where  yon  are 
subject  to  airborne  beryllhim  particles  In 
excess  of  the  permissible  limits,  you  must 
wear  clean  wm-k  clothes  every  day  and  aUower 
at  the  end  of  each  work  day.  You  may  not 
wear  your  work  clothes  home.  Containers  of 
beryllium  substances  Should  be  safely  han¬ 
dled  and  stored  to  piewit  breakage  and 
possible  dispersion  of  beryUlum  Into  the  air. 
Ask  your  supervisor  where  beryUlum  is  used 
In  your  work  area  and  for  any  additional 
plant  safety  rula. 

VL  Bxculated  Areas 

Only  employees  authorlasd  by  your  «n- 
plpyer  should  enter  a  regulated  area. 
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Apfbmdiz  B 

SUB8TANCZ  TMRMICAL  GXTIDELIIfKS 

BeryUtum 

I.  Phtsicai.  AMO  CHXiacAL  Data 

A.  Substance  Identification 

1.  Synonyms:  Olucinimn 

2.  Formula:  Be 

a.  Be  containing  materials  (examples) : 

Be  carbonate.  Be  fiuorlde.  Be  silicate,  Be 
hydroxide,  ^  sulfate.  Be  chloride.  Be  oxide. 
Be  oxyfluorlde.  Be  copper  alloys.  Be  nickel 
alloys.  Beryl  (BeO-A1203-6S102).  Bertran- 
dite  (Be4S1207(OHia).  Chrysoberyl  (Be 
A1204) .  Phenaoite  (BeSlOi) . 

B.  Physical  Data  (Beryllium  Metal) 

1.  Bolling  Point  (760  mm  Hg) :  2070  C 

2.  Specific  gravity  @  25  C:  1B5 

3.  Melting  Point:  1283  C 

4.  Solubility  in  water:  Insoluble 

5.  Vapor  Pressure  @  1910  C:  7.6  mm  Hg 

6.  Appearance  (Metal) :  Steel-gray-s<^ld 

n.  Firz,  Explosion,  and  Reactivitt  Data 
Locations  where  very  fine  dusts  or  powders 
of  Beryllium  may  be  present  are  considered 
Glass  n  Qroup  E  for  the  purpose  of  conform¬ 
ing  to  the  requhements  of  29  CFR  1010.309. 

m.  Spill  ob  Leak  Pboceduxes 
A.  Steps  to  be  taken  if  substance  is  re¬ 
leased  or  spilled:  Clean-up  crews  are  required 
to  wear  protective  clothing  and  appropriate 
respiratory  protection.  Vacuum  clean-up  pro¬ 
cedures  are  recommended  although  wet 
methods  are  acceptable.  B.  Persons  not  wear¬ 
ing  protective  equipment  and  not  Involved  in 
clean-up  operations  should  be  restricted  from 
areas  of  ^llls  until  clean-up  has  been  com¬ 
pleted.  O.  Waste  Disposal  Method:  Beryllium 
waste  and  scrap  should  be  recycled  or  burled. 

IV.  Monieobino  and  Measurement 
Peoceoube 

Measurements  taken  for  the  purpose  of 
determining  exposure  tmder  this  section  are 


best  taken  such  that  the  average  8-hour  ex¬ 
posure  may  be  determined  fimn  a  single  sam¬ 
ple  or  two  (2)  4-hour  samples.  Short  time 
interval  samples  (up  to  30  minutes)  may  also 
be  used  to  determine  average  exposure  level  if 
a  minimum  of  five  (6)  measurements  are 
taken  in  a  random  manner  over  the  work 
shift.  Random  sampling  means  that  any 
portion  of  the  work  shift  has  the  same  chance 
of  being  sampled  as  any  other.  The  arithmetic 
average  of  all  such  random  samples  taken 
on  one  (1)  wcwk  shift  is  an  estimate  of  an 
work  ^ift.  The  short-term  interval  samples 
should  also  be  used  to  ensure  that  no  ex¬ 
posures  above  5|ig/m'  are  occurring.  Samples 
of  the  work  environment  may  be  taken  <hi 
filters  or  other  media  that  are  capable  of 
trapping  all  su^>ended  dusts,  mists,  or  fumes 
that  contain  beryllium. 

V.  Mibcella^ous  Precautions 

A.  Employees  exposed  above  permissible 
limits  must  wear  deem  clothes  each  day  and 
Shower  at  the  end  of  each  day's  work.  Work 
clothes  may  not  be  worn  home. 

B.  All  contaminated  clothing  Including 
impervious  protective  clothing  should  be 
washed  under  ocmtrolled  conditioha.  The  em¬ 
ployer  must  infmrm  the  laimderer  of  work 
clothing  conteminated  with  beryllium,  ot  ihe 
hfizatdous  prc^rtles  of  beryllium. 

C.  Employers  are  required  to  advise  affected 
en^loyees  of  all  plant  areas  and  operations 
where  exposure  to  beryllium  could  occur. 

Appendix  C 

MEDICAL  SUBVEILLANCX  GUIDELINES 

Beryllium 

I.  Route  of  entry.  Inhalation. 

n.  Toxicology.  The  health  hazard  is  high. 
Breathing  beryllium  can  bring  about  acute 
and  chronic  diseases  of  the  rei^>lrat<Mry  tract. 
Skin  oontCMJt  with  some  forms  of  beryllium 
may  cause  dermatitis.  Implantation  of  beryl¬ 
lium  metal  or  contamination  oi  an  abrasion, 
superficial  laceration,  or  dermatitic  area  wltli 
crystals  of  sduble  beryllium  salts  may  result 


in  ulcwatlon.  Conjunctivitis  and  associated 
periorbital  edema  may  accompany  contact 
dermatitis  or  may  occur  separately.  Also  be¬ 
ryllium  is  suspected  of  having  carcinogenic 
potential  in  humans. 

m.  Synqjtoms  and  signs.  Symptmns  of 
skin  disease  include  itching  and  reddened, 
elevated,  or  fluid  accumulated  lesions.  Im¬ 
plantation  of  beryllium  in  the  skin  can  cause 
abscess  and  ulceration.  Bye  effects  include 
fluid  accumulation  and  reddening  around 
the  eye  socket. 

Respiratory  symptoms  include  spasmodlo 
cough,  substemal  discomfit  and  burning, 
tightness  of  the  diest,  difficulty  in  breathing 
upon  exertion,  weakness,  easy  fatigability, 
weight  loss,  mild  nose  bleeds  and  irritation 
of  nasal  and  bronchial  passages. 

rv.  Surveillance  and  preventive  examina¬ 
tions.  A.  Preplacement.  Routine  medical  his¬ 
tories  and  physical  examinations  are  required 
for  each  employee  exposed  to  beryllium.  In 
addition  to  the  medical  history,  a  complete 
physical  examination  shall  be  given  that 
shall  include  as  a  minimum  the  following: 

a.  14  X  17  posteriOT-anteriOT  chest  X-ray: 

b.  Pulmonary  fuhetion  teats  to  include 
forced  vital  capacity  (FVC);** 

c.  Weight  determination;  and 

d.  Examination  of  the  skin. 

B.  Periodic  Examinations:  The  above  ex¬ 
aminations  are  to  be  given  at  least  annually, 
to  each  employee  subject  to  exposure  to 
beryllium. 

(Secs.  4,  6,  8,  84  Stat.  1592,  1593,  1599  (29 
UB.C.  653,  655,  657)  and  29  Part  1911) 

[FR  Doc.75-27991  FUed  10-14-75:12:20  pm] 


*  *If  pulmonary  fimctlon  tests  show  a  de¬ 
crease  in  fenced  vital  ciqMCity  (FVC) .  a  deter¬ 
mination  of  the  arterial  blood  gas  or  carbon 
monoxide  diffusing  capacity  of  the  lung 
should  be  made. 
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